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The sport sedan is no longer designed by hand. oR 
It is designed by the wind. 
Its new Corsica. 


It was conceived as a sport sedan to challenge the 
compact market. 


It resulted in a sport sedan more aerodynamic than 
either Porsche 928 S or Ferrari Testarossa. 


A sedan whose engine not only monitors itself 
it monitors the driver 


A sedan whose manual 5-speed shifts so smoothly, its almost 
automatic. 


A sedan whose rear wheels help steer through turns. 

A sedan whose front seats give people in back more rponr* 

A sedan which, once its painted, gets painted.again.  — - —— A 
oti. as LAG. 


Introducing the new 1988 Chevrolet Corsica, fi 
Heartbeat of America. 


Put yourself into the smoothest Chevrolet sedag ever Di ilt. 
And listen to your heart beat. — 
And the winds of change blow 


| 


| wis 


4 Leti get it together... buckle up. 
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Space and Aviation 


There's little resemblance, but the 
dome shown in our article is a skin 
sister to the conventional-looking 
house: Both are made of polysty- 


rene foam, and both promise low- 
cost superinsulation. Page 78 


Wind shear 


When the wind abruptly shifts 
speed or direction, it can bring 
down an airliner on approach or 
takeoff. Microbursts—swift down- 
drafts that cause powerful wind 
shear—are the chief killers of 
U.S. airline passengers, say scien- 
tists. Methods to detect and avoid 
microbursts are here, but their 
installation is far off. Moreover, 
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the bursts are more common than Ener Edd cocus nv ll 
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shuttles ) PN 


With the U.S. shuttle program je i 
temporarily grounded, competition 
from foreign spacecraft is heating 
up. Soviet, European, and Japan- 
ese shuttles may be operating be- 
fore this century ends. Page 72 
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Power miter —— 
Saws 


These tools feature 10-second set- 
uptime, super-accurate miter cuts, 
no splintering—and portability. 


Here's an in-depth look at the new 
motorized miter boxes. 94 
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I was distressed to read that you are 
encouraging homeowners to wrap up 
the asbestos insulation in their base- 
ment heating lines [Nov. '86]. This 
home remedy to the abatement of fri- 


extremely hazardous and does not 
comply with the Environmental Pro- 
tection Agency's recommendations 
concerning asbestos abatement. Be- 
cause of the hazardous nature of as- 
bestos, the fact that the vast majority 
of all homeowners do not have access 
to respirators with type-H filter car- 
tridges, and that all paper masks are 
no longer authorized by OSHA for 
asbestos-abatement work, it is my 
strongest recommendation that as- 
bestos-abatement work be left to 
professionals. 

John P. Russell Jr., PE. 
Dallas, Texas 


"Before running this article we checked 
with the National Safety Council to see 
whether there were problems with this 
wrapup process, and found there were 
none. However, Brian Bramell, an en- 
vironmental consultant with Alterna- 


has worked extensively on asbestos 
abatement, cautions that homeowners 
should be aware of several important 
cleanup procedures and other handling 
guidelines for asbestos. These are out- 
lined in two EPA documents: 'Asbes- 
tos In the Home’ (1982) and "Asbestos 
in Buildings—Guidance for Service 
| and Maintenance Personnel,' EPA pub- 
| lication No. 560-5-85-018. More infor- 
| mation can also be obtained by writing 
the Environmental Protection Agency, 
TSCA Assistance Office, TS-799 US 
EPA, 401 M St. S.W, Washington, D.C. 
20460. As far as using a professional 
cleanup crew, the price for this kind 
| of work can easily run homeowners 
$1,000 for just 20 feet of exposed pipe, 
a price they may not be able to pay.” 
—Naomi Freundlich 


Rotate those tires 


I have another solution to the uneven- 


in the December 1986 issue. Because 
I corner harder than most drivers, the 


| Address letters for this column to: Readers Talk Back, POPULAR 
| Science, 380 Madison Ave., New York, N.Y. 10017. We are 
unable to acknowledge unpublished letters. 
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Readers Talk Back 


Dangerous asbestos cleanup | 


able asbestos pipe-insulation is | 


tive Ways, Inc., in Bellmawr, N.J., who | 


tire-wear problem Smokey diagnosed | 


outside edges of the front tires of every 
car I have owned have worn rapidly. 
That’s why I rotate my tires front to 
back, on the same side, every 5,000 
to 10,000 miles. I have even gone so 


far as to turn the tires over on the | 


| rim, then remount them on the other | 


side of the car. This keeps them roll- | 


ing in the same direction, though it 


does cause the raised white letters to 


face inward. 


Chris Collins, Vicksburg, Miss. 


“You're absolutely right. Occasionally 


rotating tires can go a long way to- | 


as that from hard cornering. Rotation, 
of course, won't correct an alignment 


| ward evening out irregular wear, such | 


problem. And it now looks like you | 


can keep your raised white letters on 
the outside, too. When radials first 


came out, tire engineers recommended | 


against cross-rotating them (switching 
them from one side of the car to the 


have found no problems with chang- 


| ing the direction a radial rolls, so 
cross-rotation is now OK. This, of | 
| course, doesn't apply to unidirectional 


tires like Good year's Eagle VR series.” 
— Tom Wilkinson 


Washington's wood bricks 


I read with interest “Glued-together 
House" [Nov, '86], the house in point 
being referred to as “what may be the 
world's first wood-brick house.” In fact, 
the mansion in Mount Vernon, built 
in 1743 by George Washington and his 
half-brother Lawrence, is also con- 
structed of wood but made to look like 
masonry. On a recent visit, a tour 
guide there told everyone to note that 
the construction was actually wood, 
made to look like individual stones. 

Cheryl Chiarello, Milmax, N.J. 


Actually, George Washington's abode 
was carved to look like stone, whereas 
the wood-brick house uses actual brick- 
shaped units. 


Handouts for none 


John Ledbetter's October 1986 letter, 
solar Subsidies, paints a misleadingly 
rosy picture. He "thinks it's far past 


generation and conservation were 
eliminated. ..." Although the context 
was aimed at the solar industry, whose 

Continued 
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For whatever you drive, for whatever you tow, Hitch World 
has the hitch you need. 
Installed While You Wait 

If you need to get your hitch in a hurry, Hitch World can 
install one while you wait. With an appointment, most hitch 
installations can be completed in 30 minutes or less. 

, And you get expert service from a qualified Hitch World 
mechanic. Our professional will select the hitch that's designed 
for your vehicle and your towing needs. 

Top Name-Brand Hitches 

At Hitch World, you get a top name-brand hitch 
by manufacturers such as Draw-Tite” and Reese." 
Plus you Il find a complete selection of lighting 

à hook-ups and other towing accessories. 

Hitch World can also do custom fabrication 

for unique vehicles and towing 

. needs. And you always 


Get the right hi hitch 3 a 
installed fast by Hitch World’ experts 
at your U-Haul Center 


get a competitive price at Hitch World. 
Lifetime Nationwide Warranty (i 
More than 1,200 Hitch World Centers across \ WARRANTY 
the U.S. and Canada stand behind your hitch and > 
its installation for as long as you own your vehicle. 
What's more, you get convenient service. That's because 
Hitch World Centers are open 7 days a week, year ‘round—to 
serve your towing needs. 
The Towing Leader Since 1945 
Hitch World, a division of U-Haul,* draws from over 
40 years of trailer towing knowledge. The Hitch 
World name ensures that you get state-of-the-art 
technology for your towing needs. 
Get towing today with the right hitch from Hitch 
World. For the location nearest you, find us in the 
Yellow Pages under Trailer Hitches. 
For a free Hitch Guide, write: Hitch World, 
Dept. PS7, P.O. Box 21503, Phoenix, AZ 85036. 
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Readers Talk Back ....... 


fledgling pioneers received less than 
| $250 million (including all tax cred- 
its and subsidies last year), they, along 
with renewable partners, are produc- 
ing 10 percent of our nation's energy. 
The thermonuclear industry has re- 
ceived $250 billion in tax money over 
the past several years, but all the US. 
nuclear plants together are only ca- 
pable of producing two percent of our 
nation’s energy. Coal, gas, and elec- 
trical producers combined received $50 
billion in tax subsidies last year, and, 


| yes, I believe we will be running out | 


of coal and gas. In effect, I strongly 
agree with Ledbetter: In order to quit 
| wasting valuable tax dollars, elimi- 
nate everybody's subsidies and put us 
all on an even playing field. Solar is 
here to stay; we don't need handouts. 
Samuel M. Hay III 

Universal Solar Products Co. 
Conyers, Ga. 


Up, up, and more space 


| After reading the October 1986 arti- 
| cle “Raise Your Roof,” I am prompted 
to share our experience. Feeling the 
space crunch, my husband assessed 
| our situation and elected to raise the 
roof of our 150-year-old house, liter- 
ally. Using cribs and hydraulic jacks, 
he raised our roof intact five feet, 
three inches. This method was very 
effective for our needs, and the threat 
of rain was not a serious problem. 
Prior to the roof raising, the walls 


were prefabricated to quickly close the | 


gap created during the jacking. 
R. M. K. Smith, N.H. 


| Locked out on anti-lock 


After rereading your November 1984 
article on anti-skid braking systems, 
I was left with a question: Why are 
car manufacturers putting this poten- 
tially life-saving braking system on 
cars that most Americans cannot af- 
| ford? Do the car manufacturers think 
| that the life of a person who can af- 
ford a luxury car is more important 
than those of us who cant? 

John T. Cox IV, Lawrenceburg, Ky. 


"The problem with anti-lock technol- | 


ogy is its cost. Even the system used 
on BMW’s motorcycles is a $1,000 op- 
tion. Someone looking at an economi- 
| cal car does not want an extra safety 
feature that costs that much. Of course, 
| makers are developing more-econom- 
ical systems. Ford will have a rear- 
wheels-only system from Kelsey-Hayes 
on tts line of 1987 light trucks that is 
easily adaptable to cars if there is 
consumer interest. Lucas Girling is 
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also designing a simpler mechanical 


system for less expensive cars. The 
other problem is that there simply isn't 
enough anti-lock-brake-system pro- 


duction capacity for the huge numbers | 


of mid-price and economy cars."— 
Jack Keebler 


Mixed-up metrics 


I would like to bring a metric-English 
error to your attention. In “Micro- 
chips" [Dec. '86], you referto 0.1 micron 
as 0.000001 inch. À micron is one- 
millionth of a meter. À meter is equal 
to 39.37 inches. Therefore, 0.1 micron 
is the same as 0.000003937 inch. 
Richard I. Goodsell 
Pittsford, N.Y. 


Getting more air 


I would like to thank you for your in- 
formative piece on Alan Adler and his 
futuristic flying ring, the Aerobie 
(“Lord of the Rings,” Sept. '86]. Until 
I read this piece, I didn't realize how 
much distance I was missing when I 
tossed my plain old Frisbee. The re- 
sult of Adler’s creativity and self- 


motivation will delight millions of | 


people around the world, and will push 
thousands of engineers and inventors 
to top his creation. I plan to be one of 
the entertained; l'm going out tomor- 
row to find an Aerobie for myself. 
Christina Mance, White Oak, Pa. 


Rotten decks 


I take exception to a particular prac- 
tice mentioned in the article "Three 
Decks for Impossible Sites" [Sept. ’86]. 
Your featured deck builder sets his 
deck posts in wet concrete. While this 
adds to the rigidity of the superstruc- 
ture initially, it is my understanding 
that this practice may promote rotting 
of the wood post. In my own deck- 
building practice, I rest my posts on 
wooden plates anchored to reinforced 
masonry piers, set about one foot 
above the ground. 

Frederick Bull, Brooklyn, N.Y. 


"While untreated wood posts should 
never be set into concrete, wood that's 
been properly treated. with wood pre- 
servative will not be affected by rot." 
—Al Lees 


Correction: In February’s car test, 
the EPA figures for highway and city 
fuel mileage were reversed. The Chev- 
rolet Beretta GT and the Pontiac Bon- 
neville LE each get 27 mpg on the 
highway; the Beretta gets 19 mpg in 


the city; the Bonneville, 18. | 
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Theres a college course that’ helping Rob Bright succeed in his other courses. 
The Army Reserve Officers’ ‘Iraining Corps. 

Army ROTC is the college elective that teaches the planning and 
time-management skills vou can put to use right now. As well as the confidence and 
leadership you'll need to succeed in your future career. 

Enroll in Army ROTC as you would for any college course. Theres no 
commitment to join the Army. And Army ROTC wont take up a great deal of your 
time. But you can learn how to make the most of your ume. And, more important, 
your potential. 

Find out why more than 60,000 college students were enrolled in Army ROTC 
last year. Write Army ROTC, Dept. ZO, PO. Box 9000, Clifton, NJ 07015-9974. 

Be all vou can be. 
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SURGEON GENERAL'S WARNING: Smoking M A 


Causes Lung Cancer, Heart Disease, [SEE 


Emphysema, And May Complicate Pregnancy. Nes oo ROMAE # 
— | " av. per cigarette, FIC Report Feb.85- j 
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Come to where the flavor is. 
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Marlboro Red or Longhorn 100's— 
- you get a lot to like. 
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By ARTHUR FISHER 
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Mammoth display 


Well, not really. The creature shown 
here is actually a mastodont (yes, now 
spelled with a “t” at the end), not a 
mammoth. I just couldn't resist the 
pun. The display, a life-size diorama 
of the extinct mammal and her calf, 
is part of a new exhibit at the New 
York State Museum at Albany, N.Y., 
representing life at the end of the 
northeast American Ice Age, roughly 
11,000 years ago. This was a time 
when human hunters and the masto- 
donts coexisted. Both have been re- 
created by technicians using the most 
advanced methods of modern forensic 
medicine based on available paleon- 
tological evidence, including casts 
made from early human remains. 
Incidentally, mastodonts and mam- 
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Science Newsfront 
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A realistic mother mastodont and her calf appear in a new ice age exhibit. 


moths were quite different animals, — 


although both were around during the 
last ice age. Mastodonts, which di- 
verged from the elephant family about 
30,000 years ago, had shorter legs and 
a longer body, and were covered with 
fine, short fur. Their name comes from 
the Latin for “nippled teeth.” 

Mammoths, however, are in the 
same family as and are closely related 
to the modern elephant. They had 
longer legs and a shorter body, were 
covered with long, shaggy hair, and 
had different teeth. Just wanted to set 
the record straight. 


Telescope camera 


The W. M. Keck Observatory and Ten 
Meter Telescope (TMT), shown in the 
rendering below, are being built atop 


| The world's largest telescope mirror will be installed atop Mauna Kea, Hawaii. 


lofty Mauna Kea, a dormant volcano 
| in Hawaii whose summit, at 14,000 
feet, is the highest point in the Pa- 
cific. When it begins operating in 
1990, it will have the world's largest 
telescope mirror, with three times the 
light-gathering power of the six-meter 

Soviet Large Altazimuth telescope. Be- 

cause it would be too difficult, both | 

technically and economically, to cast 
| such a mirror from a single piece of | 
glass, the TMT's mirror is to have 36 
hexagonal segments, individually po- 
sitioned by 108 motors to form one 
continuous surface. The shape of the 
mirror must be accurate to within 30 
nanometers, one-thousandth the thick- 
ness of a piece of paper. 

How to accomplish that? After due 
reflection, Dr. Gary Chanan, associ- 
ate professor of physics at the Univer- 
sity of California at Irvine, has been 
awarded $25,000 to design a special 
| camera to align the mirror; it will | 
bring 36 mirror images into a single 
focus. 


More Hubble time 
The deadline for amateur astronomers 
to submit proposals for observing time 
on NASAs Hubble Space Telescope, 
now scheduled for launch by the space 
shuttle in November 1988, has been 
extended from March 31 to June 30, 
1987. The change was made by the 
HST Amateur Astronomers Working 
Group at the request of the Space Tele- 
scope Science Institute as a result of 
the shuttle rescheduling. 

For details of who, what, and 
how, see the December '86 "Science 
Newsfront." 


Geomagnetic reversals 


Two physicists at the University of 
Californias Lawrence Berkeley 
Laboratory say that there is strong ev- 
idence that at least some of the re- 
curring reversals in Earth's magnetic 
field have been produced by the vio- 
lent impacts of comets or asteroids | 
with our planet. The first evidence for 
an ancient geomagnetic reversal was 
reported in 1906. Subsequently, geol- 
ogists have learned that Earth's field 
has reversed itself many times since 
the formation of the solar system. No 
completely satisfactory explanation for 
| the phenomenon has ever been given. 


Now Richard A. Muller and Don- 
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: PUSH MOWER Ji^ Vie das RIDING MOWER | . SELF-PROPELLED — 
WITH FREE CATCHER AS SHOWN WITH FREE CATCHER AS SHOWN WITH FREE CATCHER AS SHOWN 
21" 3.5 HP (21351D) 25" 6 HP (25066) 21" 3.5 HP (21351PD) 


At participating dealers. While supplies last. Above otters include grass catchers only. 
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More Americans have chosen Snappers rear 
engine rider than any other brand. For good 
reason. No where else will you find the perform- 
ance or durability of this American classic. Buy 
PAYMENTS now at regular retail price and choose one 


WITHSNAP-cCREDIT bonus attachment. 
(Shown with optional twin bag catcher) 
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- FREE Dump Cart 
E |. . .. Forhauling heavy loads 
zx Retail Value $189.95 


50% OFF Twin Bag Catcher FREE Single Bag Catcher 


Holds 30 gallon trash bags Slides for easy dumping 
Retail Value $259.95 Retail Value $139.95 
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Choose a gas push mower with our 
patented Hi-Vac*’system. Vacuum - 
Bell action stands grass up for an even 
MONTHLY cul and removes clippings, leaves, 
PAYMENTS Pine straw. Buy at regular retail price | 


WITHSNAP-cREDIT and choose one bonus attachment. 
(Shown with free optional grass catcher) | 


PUSH MOWERS 19 or 21 


FREE Snapperizer^ T 
Shreds fall leaves | 
Retail Value $59.95 


FREE Grass Catcher | = 

For Kwik-N-Ezy dumping FREE Mulcherizer" | 
x no use on C models 

Retail Value $49.95 Mulches for lawn food 
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The self-propelled models come 


= | with state of the art features that get 
the misure Made mu our patented 
TH Hi-Vac? and famous disc drive. 
MONTHLY Buy now at regular retail price and 
WITH SNAP-CREDIT Choose one bonus attachment. 
(Shown with free optional grass catcher) 
SELF-PROPELLED MOWERS 
z D ww FREE Thatcherizer^ 
MES Au Dethatches while you mow 
MM. Retail Value $69.95 
v 


FREE Grass Catcher 
For Kwik-N-Ezy dumping 
Retail Value $49.95 


FREE Snapperizer ^ 
Shreds fall leaves 


ü Peel Value $59.95 


FREE Mulcherizer* 
(not for use on BBC models) 
Mulches for lawn food 


Retail Value $44.95 


" 50% OFF Pac-N-Sac^ 
Holds 30 gallon trash bag 
Retail Value $99.95 


LOW MONTHLY PAYMENTS" 


in. 7 L. a 
W At participating dealers 
b. 


880 1234 18345b ] 
JOHN Q CUSTONER 


When yourre ready to ride first class, look to 

Snapper. The limousine of lawn tractors. With 

: features no others can match. Like the Hi-Vac® 
NTH system and the patented disc drive. Buy a 

MONT EY 12.5 or 16 hp lawn tractor at regular retail price 


WITHSNAP-CREDIT and choose one free cutting system. 
(Shown with free 33" deck and optional twin bag catcher) 


LAWN TRACTORS 


Attachments limited on certain 
models. All prices shown are 
manufacturer's suggested 

list price and may 
\ vary by dealers. 


FREE 33" Mower Deck 
The patented Hi-Vac* deck 
Retail Value $259.95 
FREE 41" Mower Deck 
Medium wide double blade 
Retail Value $339.95 
FREE 48" Mower Deck z | "m 


Ultra wide triple blade 
Retail Value $509.95 


HURRY! OFFERS 
END SOON 
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"p This versatile 2-way tiller f Y b Tough. Hard working and 
L W breaks hard new ground L W long lasting. Buy a front 
or cultivates your existing tine tiller now with garden 
MONTHLY garden. Buy one at regular} MONTHLY tractor wheels at regular 
PAYMENTS retail price and choose PAYMENTS retail price and choose 
WITH SNAP-CREDIT one bonus attachment. WITHSNAP-CREDIT one bonus attachment. 


REAR TINE TILLERS 


Snappers electric 
mower runs cleanly and 


quietly. Buy now at regu- 
MO 


NTHLY lar retail price and geta 
PAYMENTS free Kwil-N-Ezy catcher. 


WITH SNAP-CREDIT (Shown with free grass catcher) 


aL al d TINE IEEE |19" ELECTRIC MOWER 
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QUU T PN ae FREE FREE — E 

FREE Hiller-Furrower Hiller-Furrower Dozer Blade ethene 

Retail Value $79.95 Retail Value Retail Value FREE Grass Catcher 
al Y O a | $79.95 $129.95 Retail Value $49.95 


FREE Cultivator i FREE Kit (Plow kit. cultivator and 
Retail Value $99.95 2 gauge wheel kits) Retail Value $159.95 


HURRY! OFFERS END SOON AT PARTICIPATING DEALERS. 


WE ALSO OFFER THESE FINE ae 
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Trimmers, regular and commercial. 

Snappers trimmers give you real weed busting power. The 
homeowner model has an exclusive angled handle and all 
models convert to edgers and brush/sappling cutters. 


Blowers, hand held and backpack. 

Snapper's 2-cycle dynamo blowers go anywhere with ease. 
Great for using year-round for sweeping drives and walks, 
collecting leaves and clearing light snow. 


Visit the SNAPPER dealer nearest you. Or look in the Yellow Pages under lawn mowers. 
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ald E. Morris have developed a model 
that not only elucidates the physical 
processes that could cause such rever- 
sals, but also ties them, at least hy- 
| pothetically, to the observed periodic 
| mass extinctions of plant and animal 
life on Earth. 

Muller and Morris suggest that 
when a body nearly two miles in di- 
ameter hits Earth, at a speed of 5,600 
miles per hour, the dust and smoke 
cloud it raises blocks sunlight, caus- 
ing a drop in land temperatures. But 
since water retains heat longer than 
soil, the oceans remain relatively 
warm. The result is a sudden (within 
a few hundred years) drop in sea 
level, by 33 feet or more. This in turn 
changes the rotation rate of Earth's 
| crust and mantle relative to its liq- 
uid core. Result: a switch in the mag- 
netic field. (Geologists believe the 
magnetic field results from a dynamo- 
like effect involving Earth's molten 
iron core.) 


What evidence do the physicists | | 


have? Primarily, heavy deposits of 
microtektites—extraterrestrial in 
origin—found in volcanic and sea-bed 
rocks that correspond to periods of geo- 
magnetic reversal. “Indirect evidence,” 
Morris says, “includes the observation 
of geometric boundaries of sudden 
temperature changes and biological 
extinctions, and a correlation between 
the periodicities of mass extinctions 
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Plant-life eoücentraliods on both land and sea 
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appear in this satellite view. 


and increases in the rate of magnetic 
reversals." 


Flora by computer 


| The computer-generated color image 
above shows the average plant abun- 


| dance and distribution over one-fifth 


of Earth's surface last May. It is the 
first ever to show the distribution of 
phytoplankton— microscopic plant 


life—in the surface waters of the en- 
tire North Atlantic Ocean. 
The ocean data were gathered by 


NASA's Coastal Zone Color Scanner | 


operating on the Nimbus-7 satellite. 
Land data were gathered by a sensor 
called the Advanced Very High Reso- 
lution Radiometer aboard the Na- 


tional Oceanic and Atmospheric | 


Administration-6 satellite. 


For the ocean, phytoplankton chlo- | 


rophyll concentration is color-coded, 


with red being the highest, yellow and | 


green next, and blue and purple low- 
est. The black areas occur where no 
data were acquired. For land areas, 
dark green represents the densest veg- 
etation; tan, the sparsest. 

It is easy to spot the great Sahara 


Desert, tropical rain forests, and the | 


spring greening of temperate forests 
and fields. And in the ocean, upwell- 
ing areas along the coasts are produc- 
ing the spring phytoplankton bloom. 


Teutonic humor 


Two German neurologists have con- 


cluded that man’s sense of humor re- | 


sides in the right side of the brain. 
The left, analytical-logical side is ap- 
parently unfunny. They base their 
finding on experiments with patients 
who have damage to one side or an- 
other of the brain, at the Neurologi- 
cal Department of Aachen Technical 
University Hospital. 

Both kinds of patients as well as 


normal controls were shown a cartoon | 


(presumably uproarious) and three 
similar but pointless drawings. Pa- 
tients with right-sided brain damage 
were unable to tell which drawing was 
funny far more frequently than nor- 


== | mal individuals or patients with left- 


new laser soldering system 


uses an 
infrared laser for more-reliable joints. 


sided brain damage. 


Laser soldering 


The photo at left shows a new system 
capable of assembling circuits auto- 
matically using robotics and. laser 
technology. The unit stems from a col- 
laboration among three English com- 
panies and Hull University’s own 
company, Hull Unico Ltd. It uses a 
compact infrared laser for soldering 
delicate electronic components. 
Advantages claimed for laser solder- 
ing are speed, flexibility, and precision, 


with joints that are less brittle and | 
more resistant to fatigue failure than | 


conventional ones. Moreover, a laser 


can be aimed very tightly on exactly | 
the area to be processed. With precise | 


control of radiation and exposure time, 


only the amount of heat necessary for | 


the bond need be used. 
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Automotive Newsfront 


By DAN McCOSH Detroit Editor 


The breeze is back 


The old jokes about happy sports-car 
owners (they're the ones with bugs in 
their teeth) may have to be revived if 
Chrysler's plan to launch a couple of 
open-top fun cars bears fruit. 


uem 


m, 


(T 


|— i. s 


10 | POPULAR SCIENCE 


[ ei 
| = 3 "EM I E er j Ah 
v. Je OW, 
4 0 MED 
SPEER 
ILI M A Hie 
WAV 


Oldsmobile Aerotech is after the unofficial closed-course record, 


aou a gem 


DRAWINGS BY RUSSELL VON SAUERS 


Pictured above is a styling exercise 
for a project code-named Hotshot, a 
dune-buggy-inspired vehicle that 
Chrysler is considering for the 1989 
model year. The car is reportedly being 
jointly designed by Chrysler and Brit- 
ish car maker Lotus, with a chassis 


currently held by the Mercedes-Benz C111/IV. 


Chrysler and Lotus may 
team up to build this 


sports-car version also 
may bein the works. 


based on that from the old Lotus Esprit. 

A turbocharged 2.2-liter Chrysler 
power plant would put the Hotshot 
within screaming distance of a Cor- 
vette, with 0-to-60-mph times in the 
six-second range. 

Meanwhile, another Chrysler proj- 
ect would use a similar chassis to 
produce a more conventional sports 


sporty off-roader. A | 


car, now referred to internally as | 


the Slingshot. The two cars ulti- 
mately would be sold both in the 
U.S. and overseas, with a joint ven- 
ture between a European car maker 
and Chrysler doing final assembly. 

Continued 
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MICI p— INTRODUCES 


THE XC 
FOR PE 


Some all terrain tires are all 
compromise: good on road, but 
not good off road. The 
Michelin XC All Terrain is one tire 
engineered for both. 

On road: Our unique tread 
design solves the driveability 
problem called "chatter." The ride 
. is comfortable and quiet. _ 
Of road: it doesn't go wild in the 
wilds. It handles responsively and 
controllably in all weather con- 
ditions. And because it's a Michelin, 
it will not only take you to the 
outback. It will bring you back. 


Get off the beaten path and it's 
hard to beat Michelin, The XC All 
Terrain has a beefy block 


à) shoulder and high-traction, 


self-cleaning tread lugs. And unlike 
others, it wears evenly and 
prevents premature wearout. 
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TERRAIN TIRE. 
PLE WHO 
N THE ROAD. 


NT 


A Michelin goes where other tires 
fear to tread. It's tough, with an 
anti-chip compound, and performs 
as aggressively as it looks. 


MICHELIN ——— 
BECAUSE 5O MUCH IS RIDING 
ON YOUR TIRES.” 


Automotive Newsfront connue 


The Audi 80 pulls down the wheel and tightens belts in the event of a crash. 


Underpinnings for both Chrysler 
projects would be familiar to Lotus afi- 
cionados: a steel Y-shaped backbone 
chassis covered with a fiberglass skin. 

The irony of the joint Chrysler-Lotus 
venture is that Lotus is now owned 
by General Motors, which is relying 
heavily on the British car maker to 
produce a 1990s Corvette with a top 
speed in excess of 200 mph. But Lotus 
has made it clear it expects to con- 
tinue to do work for other car compa- 
| nies, including developing versions of 
its active suspension system for sev- 
eral manufacturers. 

GM, meanwhile, recently started 
testing prototypes of a recreational ve- 
hicle similar to the Hotshot project. 
But GM is using Suzuki components 
for its four-wheel-drive off-roader, now 
being called the Hugger. 


Interest in such off-beat vehicles is | 
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Restyling will ak ihe 1988 Tro leek more like Ford’s successful Taurus. 
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echoed overseas. BMW recently un- 
veiled a low-slung plastic-bodied road- 
ster that could put it back in the 
sports-car business. Ford, likewise, is 
planning a new small sporty car to 
be built by an Australian subsidiary. 


Going for a record 


At the other end of the sports spec- 
trum is Oldsmobile’s flat-out high-tech 
assault on the "closed-course speed 
record." 

In fact, there's no such thing as a 
sanctioned closed-course speed record, 
but a Mercedes C111/IV turned 251.02 
mph in 1979 at a track in Italy, and 
Olds intends to top 260 or so with its 
new Aerotech. 

The car is powered by a racing ver- 
sion of the Quad 4 all-aluminum four- 
cylinder engine that will show up in 

PHOTO BY HIDDEN IMAGE 


a 


But Aerotech power bears little re- 
semblance to the grocery-store-variety 
Quad 4. Aerotech’s turbo is reportedly 
capable of pumping out some 60 psi 
of boost, allowing the engine to gen- 
erate over 1,000 hp for short periods. 
To take the pressures, Olds reduced 
the displacement slightly and thick- 
ened the cylinder walls. Olds claims 
60 psi is one of the highest boost lev- 
els ever attempted with a single turbo. 

Other features adding to the horse- 
power include two electronic fuel in- 


jectors per cylinder and an ignition 


system capable of keeping the spark 
going at 12,000 rpm. The engine re- 
tains the chain-type camshaft drive 
used in the production version. 

The car's aerodynamics are expected 
to play an important part in the speed 
run as well. Aided by the careful wind- 
tunnel testing one would expect for 
such a car, Aerotech designers have 
built several removable belly pans 
with various shape tunnels, which al- 
lows them to quickly alter the down 
force and drag of the car. 


Safety system 


David Scott reports: 

"The new Audi 80, just introduced 
in Europe, offers a built-in safety sys- 
tem that could substantially reduce in- 
juries in head-on collisions. (The 
current 80 is known in the US. as the 
4000.) Called Procon-Ten, it's an all- 
mechanical system that retracts the 
steering wheel and tightens the seat 
belts in a crash. 

"Steel cables attach to the steering 
column and belts, then loop through 
channels on the gearbox before attach- 
ing to the body. In a crash, the engine- 
gearbox assembly is pushed back into 
the car, which pulls the cables forward. 
The steering wheel is pulled clear of 
the driver's head and chest, while the 
two seat belts are wound tight on their 
reels. 

"Audi says the system costs one- 


a production car later in the year. | 


third as much as air-bag restraints— | 


about $450 per car.” 


Shape of success 


Because the Taurus has been such a 
hit with car buyers, Ford figures it 
cant go wrong by making the Tempo 
look just like its bigger brother. New 
front and rear styling, plus thinner 
roof pillars, helps banish the water- 
melon look. Expect the sleeker Tempo 
to debut in spring or summer as a 
1988 model. 


Contributors: David Scott (Europe), Tom Wilkin- 
son (New York) 
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Motorcraft from Ford 


EXCEEDS THE NEED 
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It stormed onto the American perfor- 
mance scene. The Thunderbird Turbo 
Coupe, moved by a sophisticated four- 
cylinder turbocharged engine that’s as 
powerful as a V-8. And the lightning 

behind its high-revving thunder: 

Motorcraft extended-tip spark plugs. 
Their nickel- -chromium-alloy 

electrodes are designed to cope 
with the intense heat of todays 
high-performance engines. — — 


By WILLIAM J. HAWKINS 


A new touch 


The crowd was 10 deep, silent, and 
staring at the video screen on the 
small stage at a recent New York com- 
puter show. An IBM spokesman 


draped one arm casually over the dis- | 


play. Then, with his free hand, he 
began touching the screen. Pictures, 
graphics, text, and menu selections ap- 
peared and disappeared as he poked 
and talked. The system is called 
InfoWindow. And as writer G. Berton 
Latamore discovered, it’s more than 
a touch-screen sales gimmick: 

“InfoWindow is a new touch-screen 
terminal designed for public-access in- 
formation centers and education. To 
make it work, IBM is using pressure 
sensing—the idea behind other touch 
screens—but in an entirely different 
way. 

"Unlike other pressure-sensitive 
touch screens, there is no overlay of 
fine wires that make contact when 
pressed. Instead, sensors along the 
edges of the display measure the de- 
flection of the screen's surface caused 
by touch. To determine position, the 
data from the sensors are sent to a 
special integrated-circuit chip in the 


Electronics Newsfront 
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ThreelD|lraphics 


intelligent screen controller. The chip 
can distinguish between 60 different 
touch spots on the 8-by-ll-inch dis- 
play and determine the location of 
your finger to within a quarter of an 
inch. 

"When you choose an item, the sys- 
tem responds by showing full-motion 
or freeze-frame TV-quality pictures. 
The pictures can come from any com- 
bination of videodiscs or computer- 
created text and graphics. Sound— 
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Perspective II can use a Lotus 1-2-3 or WordStar file to create 3-D graphics. 


music and speech—is synthesized by 
the system. 

“Much of the work is done by a mi- 
croprocessor that’s built into the ter- 


| minal. That internal processing power 
| frees the attached computer to do 
| other work, improves display speed, 


and gives the system additional func- 
tions. For example, InfoWindow can 
be used to select scenes from a video- 
disc that are to be combined with text, 
sound, and computer graphics for cre- 
ating the touch-screen 
responses. That allows 
the system to be used as 

a programmers tool. 
“As a user, I was most 
amazed by InfoWindow’s 
Continued 


Touch IBM's InfoWindow 
screen to see color im- 
ages from a computer or 
videodisc player. 
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Boating's Best Values Just Got Better 


Introducing the finest-ever line-up of Capri family runabouts from Bayliner. 
Ten sensational models, each designed, equipped and priced to deliver more 
value than ever. 


3 : she ss Capri 
How did we top the award-winning performance and legendary affordability = 1950 der 
of boating's best seller? With sizzling new styling. Snappy new graphics. A d t motor 


Contemporary colors. And again, more standard equipment. All at prices no 
other builder can touch. 

The 1750 Capri Bowrider, one of five totally new designs for 1987, offers the 
rare twin luxuries of roomy interior with first-class accommodations and 
compact, low-profile design for super ski performance and easy trailering. 

To the 1950 Capri Bowrider—America's best-selling runabout ever—we ve 
added to an already enviable collection of standard equipment and styling 
innovations. 

The 2150 Capri Cuddy combines high-performance hull design with a full 
eight-foot beam, for fast and comfortable weekend cruising. Enclosed lockable 
cuddy cabin and a boatload of standard equipment make this the ideal family- 


and trailer, 
only 
$10, 495" 


boat value. dd 
Every Capri features Bayliner's exclusive unitized construction and Sequential Cudey 
Lift Hull™ design for high strength, reduced weight and spirited efficiency. only 


Each comes to you complete with AM/FM cassette stereo, custom swim 
platform, complete canvas and a host of other standard items other builders cal! 
options; many feature the outstanding performance and dependability of OMC 
sterndrive power. 

Eight Capris are delivered as Total Value Packages", factory-rigged with 

|. — power-mated engine and matched Escort? trailer for engineered-in quality—at 

truly affordable prices. 

Visit your Capri dealer for a better look at a better-than-ever buy. Find him 
in the yellow pages, or write for the name of the dealer nearest you. 


1750 Capri Bowrider Powerboat magazine, conducting the industry's mast exhaustive product evaluation, has awarded Bayliner Capri 
Boat, motor and trailer, only $8,895* — models top honors five years in a row, in head-to-head comparison with the industry S finest offerings. 


| 


STE lue 
ore about Capri va 
ke to Know s 
M n : = EY dee name Ot my 
f. 
— nearest Bayliner deale 
*Manufacturer's suggested boat show prices in effect at participating dealers. Actual prices set by E 


dealer. Taxes, registration, freight, options and dealer prep charges extra. Prices may change without notice. 
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sensitivity. I thought you might have 
to press hard on the screen before 
deflecting the apparently stiff and un- 
moving glass. However, the system had 
no trouble registering even the touch 
of a child —and that will be put to 
the test extensively with a new edu- 


cational program called PALS (Prin- 
ciple of the Alphabet Literacy System). 
The IBM program uses a PC and 
InfoWindow to help teach literacy to 
children (and adults) who read below 
the fifth-grade level." 
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Makers of the World Famous T-50 Staple Gun 


Now Brings You A Full Selection 


Bird’s-eye view 


Type in raw data—or use a disk data 


| file—and Perspective II creates a two- 


or three-dimensional representation 
of the information for analysis. Next 
step: Add up to 400 different colors to 
the display for special emphasis, then 
press keys to pan, zoom, stretch, or 
shrink the image. You can also choose 
from among 1,375 viewing angles, al- 
lowing you to “fly” around the image 
for a better look. Up to 20 images can 


Of Professional Quality Fastening Tools 
For All Your Fix-It Fastening Needs! 


Electro-Matic i 
Professional 4 
Quality f 


ELECTRIC 
STAPLE 
GUN | 
FLUSH / 3 


FRONT 
EXTENDED NOSE 
Permits easy fastening in 
recessed areas, close corners, 
and other hard-to-get-at places 
with pin-point accuracy! 


P E^ HAL) ^c 
| m n u | | | j A i à = | D | TT) 
LJ LA i. uf Lj Lu LJ ad: Ls L jJ LJ 
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Model 
TR-550 


Professional 
Automatic Lever Feed 


HOT MELT GLUE GUNS | 


Electronic Solid State 
Hi-Impact/Hi- Temp Housing 
* 4 Types of Glue Stix available $ 
* Uses 2" or 4" Glue Stix 
e Cool contoured handle 
* Interchangeable nozzle 
* Re-usable storage box 
* Light weight 

* Uses 4 types of Glue Stix 
* Built-in Drip Tray/Stand 


Model TH-500 Thumb Feed 


ma ERR. 


" Modei RH-200 
E-Z Pull RIVET TOOLS 


* Extended nose for hard-to-get-a 
* Uses 4 rivet sizes: 3/32", 1/8", 


* All steel construction 

* Comfortable vinyl grip 

* 4 nose pieces with wrenc 
+ Handle locks when 


Modei T-50XP "KC $ 
XPANDO à;— 

. FASTENING SYSTEM | 
p Attachment & Fasteners | 
p" Instantly converts the Arrow =}. 
 T50, T-50M, or T-55 Staple Gun 4. | 
into a i-purpose 
fastening tool! 
Easily slips on front of Staple Gun! 


Wood Masonry Metal Hollow Doors Sheetrock 


mi 


Replaces screws, nails, rivets, anchors 


Professional 


r 32^ ^ and 3/16" 
* Spring-loaded handle for easy rivet loading and ejection 


not in use 


ARROW FASTENER COMPANY, INC. 

271 Mayhill Street, Saddle Brook, NJ 07662 
In Canada: Jardel Distributors, Inc., 6505 Metropolitan Blvd. East, Montreal H1P 1X9 Quebec 
Available at all leading Hardware, Home Center, and Discount Department Stores everywhere. 
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be held in memory and displayed as a 


slide show on your PC. Or, for desk- | 


top publishing, the program can pro- 
duce camera-ready art—up to 300 dots 


| per inch—using a laser printer. Made 


by Three D Graphics (860 Via de la 
Paz, Pacific Palisades, Calif. 90272), 
Perspective II is $395. 


| Data-thief beater 


Every computer emits electromagnetic 
radiation at radio frequencies. That 
allows anyone clever enough to design 
the right receiver to eavesdrop on your 
work. Whatever you put on your 
screen, the data thief sees on his ter- 
minal at some remote location. So 
DataSafe Ltd. (217a Bath Rd., Chel- 
tenham, Glos. GL53 7NN, England) 
created the Data Protector. About the 
size of a desk calculator, the box emits 
electrical noise through a wire that 
you wrap loosely around the computer 
and external video lines. The random 
noise mixes with the data signal, 
scrambling the image on the remote 
screen. 


Tapeless tape recorder 


"Its a tape recorder with no moving 
parts,” says Bob Gunn, memory mar- 
keting manager for Oki Semiconduc- 
tor. The MSM6258 Solid State 
Recorder is a two-megabyte integrated 
circuit that records and plays up to 
8.6 minutes of speech. Because the 
voice is held in memory—not on a 
moving tape—there's nothing to wear 
out or service. The device 1s designed 
for use in pay phones, voice mail (store 
and forward), security systems, indus- 
trial controls, automobiles, and toys. 


Smarter 1-2-3 


Type an instruction like “Graph all 
sales from March to December," and 
HAL takes care of the details using 
the 1-2-3 spread-sheet program. HAL, 
a clever $150 memory-resident soft- 
ware package developed by Lotus De- 
velopment Corp. (55 Cambridge 
Parkway, Cambridge, Mass. 02142), 
accepts English words or phrases and 
converts them into coded commands 
1-2-3 can use. 


And the answer is... 


A Cray-2 supercomputer processed a 
new algorithm requiring 138 million 
words of memory, 12 trillion arithme- 
tic operations, and 28 hours of proc- 
essing time. Result: a new value for 


pi that has been computed to 
29,360,128 digits. 


arn robotics and 
industrial control as 


you build thisg 
Y Lor 


New NRI home training prepares you i 
for a rewarding career i in Americas | 
newest high-technology field. 


The wave of the future is here. Already, advanced robotic systems are producing 
everything from precision electronic circuits to automobiles and giant locomotives. 
By 1990, over 100,000 “smart” robots will be in use. 

Over 25,000 New Jobs 
Keeping this robot army running calls for well-trained technicians... people who 


" utili its environ- 
ment to sense light, 
sound, and motion. 
You program it to travel 
over a set course, avoid 


Ld 


understand advanced systems and controls. By the end of the decade, conservative obstacles using its sonar 
estimates call for more than 25,000 new technical jobs. These are the kind of careers ranging capability. Program 
that pay $25,000 to $35,000 a year right now. And as demand continues to grow, in complex arm and body 


movements using its special 
teaching pendant. Build a 
wireless remote control device 
demonstrating independent robot 
control in hazardous environments. 
You'll even learn to synthesize 


salaries have no place to go but up! 
Build Your Own Robot As You Train at Home 

Now, you can train for an exciting, rewarding career in robotics and 
industrial control right at home in your spare time. NRI, with 70 years of 
experience in technology training, offers a new world of opportunity in one of 
the most fascinating growth fields since the computer. aye p5 

You need no experience, no special education. NRI starts you at the E leh e E usen 
beginning. takes you in easy-to-follow, bite-size lessons from basic electronics - T to Build a Career On 
right on through key subjects like instrumentation, digital and computer — [ raining ig 
controls, servomotors and feedback systems, fluidics, lasers, and NRI training uniquely incorporates 
optoelectronics. And it's all reinforced with practical, hands-on experience to hands-on building experience to reinforce 
give you a priceless confidence as you build a programmable, mobile robot. your learning on a real-world basis. You get 

professional instruments, including a digital 


"ru um ane a : rà ain apes -—- multimeter you'll use in experiments and dem- 
expecially for : 5 yourm Kempe aR fam onstrations, use later in your work. And you get the 
ments of industrial robotics. You learn to operate, program, service, and exclusive NRI Discovery Lab?, where you examine 
troubleshoot using ~ same techniques you'll use in the field. It's on-the- and prove out theory from basic electrical concepts to 
job training at home! ! the most advanced solid-state digital electronics and 
Building this exciting robot will take you beyond the state of the microprocessor technology. Devised by an experienced 
art into the next generation of industrial robotics. team of engineers and educators, your experiments, 
You'll learn how your completely self-powered robot interacts demonstrations, and equipment are carefully integrated 
p c m- qma with 51 clear and concise lessons to give you complete 
confidence as you progress. Step-by-step, NRI takes you from 
the beginning, through today, and into an amazing tomorrow. 
Send for Free Catalog Now 
Send for NRI's big free catalog describing Robotics and 
Industrial Control plus over a dozen other high-technology 
courses. You'll see all the equipment you get in detail, get complete 
descriptions of every lesson, find out more about career 
opportunities for trained technicians. There's no cost or obligation, so 
send today. Your action today could mean your future tomorrow. 


NRI NRI SCHOOLS 


You get and keep Hero 1 robot with arm and wy,’ McGraw-Hill Continuing 
synthesizer, NRI Discovery Lab for electronic. e |e Education Center 
digit LCD readout, 51 fast-track training lessons. | 4 3939 Wisconsin Ave. 
Ë if n Washington, DC 20016 
E WE'LL GIVE YOU TOMORROW. 
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Remember the American hot rod? It was fast 
and simple. Well, the idea's back— but it’s 
- back with an international twist. Here are 
three little blacktop blasters conceived over- 
seas and built in the U.S. 


By JACK KEEBLER 
Photos by Greg Sharko 


mile, this month's test group—the Renault GTA, Toyota 
Corolla FX16 GT-S, and Volkswagen Golf GT— would 
have pegged the needle. 

The hardware behind all the fun is simple. Take a pow- 
erful engine (about 100 horsepower will do); add indepen- 
dent suspension and sticky, state-of-the-art radials; and 
cover with a tiny 2,000-pound sedan. The industry has 
dubbed this combination a pocket rocket. For simplicity. 
call it affordable fun. 

Adding an interesting twist to the group is the fact that 
all three of these sportsters carry import badges, yet all 
are built here in the U.S. The Toyota is manufactured at 
the GM/Toyota New United Motor Manufacturing Inc. 
(NUMMI) plant in Fremont, Calif. The Renault GTA is 
built in Kenosha, Wis. And the Golf GT is assembled in 
the hinterland of Westmoreland County, Pa. 

To measure the braking, acceleration, and handling of 
this trio, the PS test team traveled to our test strip in 
upstate New York. We then spent a month driving these 
vehicles every day —just like owners. Heres what we found 
out about the engine, suspensions, interior comfort, and 
utility of each. 


i f PS had a test instrument calibrated in smiles per 


Motorvation 


Because these new American hot rods are sold on their 
performance, the first thing we did when each arrived was 
take a peek under the hood. 

The FX16 GTS is powered by a 1.6-liter twin-cam four 


Continued 
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Ps 
Volkswagen Golf GT neatly slices 
through the low-speed handling grid. 
The Golf's interior reflected the simple 
and functional styling of the car's ex- 
terior. Power is provided by a 1.8-liter 
four with fuel injection. 


a, 
e 


— 


Toyota FX16 GT-S dives hard in the 
brake lane due to its soft suspension. 
The FX easily had the most comfort- 
able and well-equipped interior. The 
smallest of the three engines, the 16- 
valve four had the most muscle. 


Wisconsin-bred Renault GTA barely 

i pitches forward during PS braking 

ee a tests. Deep and soft sport buckets en- 

2,2. See sure that pilot and copilot stay in place 

x during spirited driving. The two-liter 
four ran strongly but noisily. 


MARCH 1987 | 21 


Made in the U.S.A. continued 


with four valves per cylinder. This is 
essentially the same engine Toyota 
uses in its standard-setting sporty two- 
seater, the MR2. With its electronic 
fuel injection, this power plant is eas- 
ily the smoothest small four-cylinder 
engine I’ve ever experienced, and it 
pulls strongly right up to its 7,000-rpm 
redline. Also, despite its being the 
smoothest and smallest engine in this 
test, it is still the most powerful (see 
specifications table). Pumping the 
feisty four's power to the front wheels 
is a slick-shifting five-speed manual 
transmission. À finger-tip flick through 
this transaxle's ratios established a 
new shift-ease bench mark for most 
of the PS test drivers. 

The two-liter four in the Renault 
GTA is almost as rough as the FX16's 
engine is smooth. And although it’s 
the largest engine, it is the least pow- 
erful. Derived from the Renault F- 
series engine used to power the R-21, 
R-11, and R-9 in Europe, the GTA en- 
gine buzzed angrily like the Arnold 
Schwarzenegger of honey bees. This 
set up a number of sympathetic vi- 
brations throughout the GTA. In fact, 
I found one buzz in the instrument 
panel that occurred just before redline 
—a perfect signal for upshifting. 

The VW Golf GT (formerly the GTI) 
is powered by a transverse in-line four, 
as are the FX16 and GTA. Displacing 
a modest 1.8 liters, the Golf engine 
makes excellent power the old- 
fashioned way: It breathes well. 
Thanks to a large, smoothly shaped 
intake tract, Bosch KE multi-point in- 
jection, and a free-flowing large- 
diameter exhaust system, the 1.8 
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pumps out 102 eager, if sometimes 
noisy, horses. 

Though every mother warns her 
children that “Beauty is only skin 
deep," it was still something of a sur- 
prise to find that the sportiest-look- 
ing car in the trio came in last in the 
handling tests. 

The GT-S version of the FX16 comes 
with wider tires and a larger rear 
anti-roll bar than those on the stan- 
dard FX16, so naturally I expected 
taut handling. Instead, the GT-S rolled 
in corners as if it was suspended on 
soapsuds— hardly the precise handling 
expected from a sports machine. At 
least the GT-S was the smoothest ri- 
ding of the test trio. 

As for the GTA, it was hard to be- 
lieve there was an Alliance buried 
somewhere inside. The basic Alliance, 
from which the GTA is derived, is a 
quiet, soft-riding sedan in the French 
tradition. Not the GTA. The angular 
white-on-white test car rode like a fire- 
breathing Mustang GT, and every 
bump in the road was duly reported 
through the chassis to the seat of my 
pants. Fortunately, the soft sport seats 
isolated me somewhat from the harsh- 
est jolts. In addition, the sharp contour 
of the buckets gripped my backside 
and torso, holding me tightly in place 
during high-speed lane changes and 
in tight corners, where the GTA's 
15-inch Michelin P195/50VR15 Sport 
XGT tires developed tremendous 
amounts of grip. Unfortunately, some 
testers found that their derrières didn't 
fit the sports seats any better than a 
soccer ball fits a catcher’s mitt. So, 
they were decidedly uncomfortable. 
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But then the GTA wasn't designed 
with ride comfort in mind. It was built 
to handle well, and that it does with 
a lumpy-bumpy vengeance. The test 
GTA raced through the cone course 
at the test strip, demolishing the PS 
low-speed handling mark recently set 
by the Mazda RX-7 Turbo. It then put 
icing on its performance by blasting 
through the high-speed handling grid 
at 71.3 mph. 

If the FX16 was too soft and the 
GTA was too hard, the Golf GT seemed 
just right. With a ride somewhere be- 
tween the bumpy directness of the 
GTA and the floppy rolling of the 
FX16, the Golf smoothly managed the 
bumps and expansion joints while 
maintaining crisp, precise handling. 
And if someone makes a mistake in 
front of you, a tap on the brake pedal 
scrubs off speed at a reassuring rate. 


Inside story 


Without question, much of the ap- 
peal of these sporty cars is that they're 
still sedans. Each can carry five pas- 
sengers (if the three in back are 
small), and the Toyota and VW have 
the added cargo-hauling utility of a 
hatchback. 

When I first saw the Toyota FX16, I 
thought it was derived from the com- 
pany's new budget-mobile, the Tercel 
hatchback. It's not: The FX16 shares 
much of its hardware with the Corolla 
sedan, which is built by NUMMI and 
sold here as the Chevrolet Nova. 

But it's easy to see how I was fooled. 
First, even the GT-S version of the 
FX16 looks like an econobox, with its 
short sloping hood, long roof, and 
liftback design. And it is powered by 
a tiny four-cylinder engine. It's not 
until you sit inside the FX16 that it 
takes on the look of a more expensive 
Toyota. That's when you sink into the 
soft, multi-adjustment buckets, find 
the feather-light shifter at your finger 
tips, and experience the extra zip of 
the peppy 16-valve engine. 

The.overall quality of the plastic, 
metal, and fabric used in the Toyota 
FX16 seems superior to those used in 
the Renault GTA or Golf GT. But then 
something else inside partly explains 
the difference. The sticker in the rear 
window totaled over $13,000, making 
the snub-nose Corolla a pretty pricey 
pocket rocket. 

With German-style "ground-effects" 
body-side cladding, reduced ground 
clearance, and wide aluminum-alloy 
wheels, the Renault GTA exterior 
looked well-made and purposeful. On 
the inside, though, the GTA looked 
resolute but not particularly well- 
made. Here the sports-sedan veneer 

Text continued on page 26 
Turn page for test results and specs 
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A man-made oil 
beats nature's. 


Think about it: Nine days' flying around 
the world. No stops. No refueling. No oil 
change. 

You might guess it takes a special oil. 
You'd be right. 

For engine protection second to none, 
Teledyne Continental Motors chose a 
man-made oil—rather than one conven- 
tionally refined from crude oil —to soothe 
Voyager's hardworking engines. 

There are many excellent "natural" min- 
eral oils. But a good synthetic outperforms 
even the best of them. That's because of 
the way it's made, explain Mobil scientists. 
The company's new piston-engine avia- 
tion synthetic rode with Voyager pilots 
Dick Rutan and Jeana Yeager. 

Making engine oil the usual way, say 
Mobil researchers, you start with crude. A 
series of refinery processes leave you with 
thousands of kinds of hydrocarbons that 
work together more or less. But they 
include some wax and other contaminants 
you can't get rid of. They aren't ideal for 
lubrication. To make a synthetic, you start 
with a few pure chemical building blocks 
selected especially for their excellent lubri- 
cating abilities. Mobil in a patented pro- 
cess assembles these into a lubricant 
tailored precisely to do its assigned task. 

That technology explains the superior 
capabilities of synthetic Mobil 19 auto 
engine oil. It flows easily from 55 degrees 
below zero F, babying your engine and 
helping cold starting—when conventional 
mineral oils are almost solid. Tests at 10 
degrees below zero also show Mobil 1 
reaching full oil pressure one-third faster 
than the best time scored by a premium 
mineral oil. 

If you're not a cold-weather driver, con- 


Major options. roms $100): x $705, ‘AM/FM stereo with EHUNA $632, distitoion charge $365, sun "ik $342, 

cruise control $188, rear defroster $144, key-less entry system $106, locks $104; ?A/C $745, aluminum-alloy 
wheels $370, power | windows and door locks $360, electronic radio $300, destination charge $225, cruise control with 

intermittent. wipers $205, -rear-window. wiper/washer $125, sport seats $120; SAC $740, destination charge $320, 
| power steering $250, split rear seat $140 RO | 


sider the hot end of things. Mobil 1 resists 
breakdown up to 580 degrees F —when 
ordinary oils have long started to deterio- 
rate and leave deposits. And carmakers 
these days are using turbochargers and 
otherwise running engines harder and 
hotter to get more power from smaller 


PART PRICES (manufacturers ante retail) 
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a 2 IM s o DE That's why synthetic Mobil lubes go into 
meme um AM II E TAM Ic oed 3 commercial and military jet planes, nuclear 
Taillight lens sen | iM e d mono 49 29 0025794 1 submarines, space vehicles and, increas- 


ingly, into thousands of everyday passen- 
ger cars. Not to say more and more 
winners in the world's top races. Like the 
Pike's Peak Auto Hill Climb—a record 11 
minutes 9.22 seconds for 12.42 miles and 
156 turns finishing at 14,100 feet. You could 
say Bobby Unser knows a good oil when 
he sees one. 


Mobil ill 
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You didit 


it was great 
witn you. 


Around the world nonstop? Without refuel- race cars and thousands of automobiles. But no 
ing? Amazing! Dick Rutan and Jeana Yeager, oil has had to take the torture of day after day of 
Mobil congratulates you on your skill, courage continuous flight. 
and endurance. Teledyne Continental Motors, builder of the 

We also owe you a special vote of thanks. Voyager's engines, thought our synthetic oil could 
Because you subjected our synthetic oil to stand up to it. 

We believed it could, too. 


the toughest test in history. Today 
Mobil synthetic formulations are 


m go 
| p But you, Dick and Jeana, proved it. 
protecting jet aircraft, submarines, B Wf O | And doing beats talking every time. 


Synthetic oils helping to make history. 
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| INTRODUCING: Several distinctly * Sales aids & video tapes 
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Made in the U.S.A. 
Continued 
is thin, with the exception of two 
items: the leather-wrap steering wheel 
and the sport buckets. Everything else, 
from the instrument-panel gauges 
(which were exceptionally easy to read 
day or night) to the individual con- 
trols, was typical Alliance: competent 
but low- budget. And with its puny 
trunk, this car is no cargo hauler. 

AsI sliced through the timing lights 
and cones at the test strip, and later 
as I watched my test partner carve an 
arc through the cone grid, one fact be- 
came clear: The engineers who de- 
signed the Golf suspension were 
familiar with 70-mph lane changes. 
The Golf GT does exactly what your 
hands on the four-button wheel tell it 
to do—no more and no less. 

VW must also make engineers sit 


| in Golf GT seats for long periods of 


time. Just like the suspension, the 
seats are neither too hard nor too soft. 
And though all the interior fittings, 
hardware, and instruments look inex- 
pensive, they don't seem cheap or 
uncaringly made. 

Finally, there are two things about 
the Golf GT that make me feel it's still 
on top of the pocket-rocket chart. The 


| first is its utility. The Golf hatch swal- 
| lowed the huge test-equipment box 


like a four-year-old popping a gum- 
drop. And perhaps most important, the 
price is right. 


View from the driver's seat 


If you're worried that U.S. assembly plants 


| will turn cars like the Renault GTA, Toyota 
| FX16, and VW Golf GT into boring clones of 


small domestics, fret no more. Like many new 


| immigrants, this trio has managed to keep 
plenty of character from the old country. 
- Take the French Renault, for instance. It's 
|a competent, even enjoyable, car. But | 
couldn't help feeling that it was designed by. 
| people who simply refuse to believe that a 
| sheet-metal box full of nuts and bolts should 


be taken as seriously as a good bottle of wine, 


| a fine meal, or an affair of the heart. There is 


|a casualness about the GTA that makes it feel | 


as if it was tossed off as efficiently as possi- 


ble, so that its makers could get on to some- 


thing more interesting. 


In contrast, both the VW GT and FX16 GT- | 


S reflect the German and Japanese devotion 


to the machine. The cars differ only in the 
part of the machine most highly worshipped. 
The VW performs superbly, but it's so harsh - 


and spartan that | wondered if its makers re- 


membered that people were supposed to live 
-with the thing every day. As for the Toyota, 
its body and interior were exquisitely crafted, 
-put they cloaked a chassis that proved medi- 
ocre in the PS handling tests. 

- Those who worship things mechanical will - 
| be disappointed with the Renault GTA. But its | 
superb handling makes it great fun to drive, 
and its modest price will leave money in the 
budget for some fine wine and a four-star 
‘meal. Maybe the French are mem after all. 
Tom Wilkinson 
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Energy Q&A 


By JAN F. KREIDER 


More on zone air control 


In my September 1985 column I dis- 
cussed how to control airflow to zones 
that may not require heat when an- 
other zone needs heat. Reader Rich- 
ard Foster wrote recently to describe 
a product manufactured by Trol-A- 
Temp Corp. of Elmwood Park, N.J. In- 


| cluded in its product line are small 
motorized dampers that can be used 
to control heating (and cooling) airflow 


on almost a room-by-room basis. Re- 
ductions of up to 30 percent in heat- 
ing energy costs are claimed by this 


| company. One practical concern your 


heating contractor should design for 
is the possibility that airflow could be 
restricted too much if all zones were 
to close off simultaneously. This is a 
relatively simple problem to solve. 


... and on plenums 


Several readers have written to com- 
ment on the question raised in my No- 
vember 1986 column. They noted that 
plenums below the main floor of a 
building and above the earth are used 


| by certain designers and construction 


firms specializing in wood residences. 
The fact that this practice is used does 
not ensure that it is correct. If built 
properly—leakproofing the crawl 
space, insulating the walls, etc.—this 
type of system has theoretical advan- 


| sive booklets on home insulation are 


invest in a book. Relatively inexpen- 


available from the Small Homes Coun- 
cil at the University of Illinois at 
Urbana-Champaign. The best book l've 
seen on proper installation of vapor 
barriers is published by the Energy 
Conservation Branch, 580 Booth St., 
Ottawa, Ont. KIA OE4. The series of 
books by Sunset Magazine also includes 
topics on home energy conservation. 


Water-heater timer 


I have experimented with time con- 
trol on my electric water heater. The 
savings on my electric bill have been 
about 30 percent. Is there a timer that 
can turn off my heating element two 
or three times a day? 

Ed Gillham, Sacramento, Calif. 


You should be able to find a timer at 
a local electrical contractor supply out- 


| let. You could also check with W. W. 


Grainger, Inc. (3691 Industrial Blvd., 
West Sacramento, Calif.). According 


| to its catalog, several 240-volt timers | 


| are available. Be sure to describe to | 


| the salesperson what you propose to 


do with the timer, and show the sales- 
person a copy of the water-heater- 


| nameplate data regarding voltage and 


tages, such as the elimination of duct- | 


work, the ability to retrofit registers 
anywhere, and reduced cost. Against 


| this, one must weigh possible disad- 


vantages, including development of | 


| leaks with time. Air-type solar sys- 
| tems over the past decade have often 


had significant air-leak problems in 
wooden heat-storage containers. If 


| leaks are a problem in relatively small 


boxes, will they not be a problem in 
large basements? 


Insulation info 


I am planning to insulate my old brick 
house. I want to buy a book on home 
insulation that covers materials, ap- 


| plication, vapor barrier, and humid- | 


ity control. Is there such a book? 
Allen O. Boutelle, Jefferson, Wis. 


There are any number of books on 
these topics. You might want to sur- 
vey what's available by visiting a pub- 
lic library in a large city before you 
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current requirements. 


Baseboard setback 


I am interested in obtaining a day- 
night setback thermostat for my 208- 
volt electrical baseboard heating sys- 
tem. Most thermostats seem to be for 
24-volt systems, not for line-voltage 
systems. Are there any line-voltage 
setback thermostats on the market? 

Ed Franklin, San Francisco, Calif. 


Because I am away from my home 10 
to 12 hours a day, I turn back my ther- 
mostat to 60 degrees F I cannot lo- 
cate an automatic-setback thermostat 


for my 220-volt baseboard heating sys- | 


tem. Can you help? 
Andrew R. Tedesco 


Baldwinsville, N.Y. | 


You both have a few options. First, you 


| could use a 24-volt thermostat to con- 


trol a line-voltage relay, which could, 
in turn, control your electrical room- 
heating elements. Solid-state relays are 
small and inexpensive. A second ap- 
proach would be to use two thermo- 


Continued | 
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With traffic radar and Rashid VRSS both trans- 
mitting on the same frequency (24.150 GHz), 
normal receiver technology can't tell one from 
the other. Even when you scrutinize K band with 
a digital spectrum analyzer, the two signals look 
alike (Figure 1). 

We needed a difference, even a subtle one, 
the electronic equivalent of a human fingerprint. 
Magnifying the scale 100 times was the key 
(Figure 2). The Rashid signal then looks like two 
separate traffic radars spaced slightly apart in 
frequency, each being switched on and off several 
thousand times a second. 


Resisting the easy answer 

Knowing this "fingerprint it would have 
been possible—although not easy—to design a 
Rashid-recognizer circuit, and have it disable the 
detector's warning Section whenever it spotted a 
Rashid. 

Only one problem. With this system, you 
wouldn't get a 
warning if radar 
were ever operat- 
ing in the same 
vicinity as the 
Rashid. Statisti- 
cally this would 
be a rare situation. 
But our engineers 
have no interest in 
99 percent solutions. 


When the going gets tough... 

The task then became monumental. We 
couldn't rely on a circuit that would disregard 
two K band signals close together, because they 
might be two radars. We couldn't ignore rapidly 
switched K band signals, because that would di- 
minish protection on pulsed radar (the KR11) and 
"instant-on." 

A whole new deal 

The correct answer requires some pretty 
amazing "signal processing, to use the engi- 
neering term. The techniques are too complex 
to go into here, but as an analogy of the so- 
phistication, imagine going to a family reunion 
with 4.3 million attendees, and being able to find 
your brother in about a tenth of a second. 

Easy to say, but so hard to accomplish that 
our AFR (Alternating Frequency Rejection) cir- 
cuitry couldn't be an add on. It had to be inte- 
grated into the basic detection scheme, which 
means extensive circuitry changes. And more 
paperwork for our patent department. 


RASHID 
Figure 2- An electronic close-up 
reveals two individual signals. 
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. is now available from the same engineers 
who made #1, #2, and #3 


Baa news for radar detectors. The FCC (Federal 
Communications Commission) has cleared the 
Rashid VRSS for operation on K band. 


What's a Rashid VRSS? 

The Rashid VRSS is a collision warning sys- 
tem using a radar beam to scan the vehicle's 
path, much as a blind person uses a cane. It 
may reduce accidents, which is very good news* 


Now for the bad news 

Unfortunately, the Rashid transmits on K 
band, which is one of the frequencies assigned 
to traffic radar. Rashid speaks a radar detec- 
tors language, you might say, and it can set 
off detectors over a mile away. 

Faced with this problem, we could hope 
Rashid installations will be few. Or we could in- 
vent a solution. 


Opportunity knocking 

Actually, the choice was easier than it 
sounds, because our engineers are in the habit 
of inventing remarkable solutions. In fact, in the 
history of radar detection, only three advance- 
ments have qualified as genuine breakthroughs, 
and all three came from our engineers. 

Back in 1978, they were first to adapt dual- 
band superheterodyne technology to the prob- 
lem of traffic radar. The result was ESCORT, 
now legendary for its performance. 

In 1983, when a deluge of cheap imported 
detectors was found to be transmitting on radar 
frequency, our engineers came through again, 
this time with ST/O/P", a sophisticated circuit 
that could weed out these phony signals before 
they triggered an alarm. 

Then in 1984, using SMDs (Surface 
Mounted Devices), micro-electronics originally 
intended for satellites, these same engineers 
designed the smallest detector ever. The result 
was PASSPORT, renowned for its convenience. 


x For more information on Rashid VRSS collision warning 
system, see Popular Science, January 1986. 


They sald it couldn't be done 

Now we're introducing breakthrough num- 
ber four. In their cleverest innovation yet, our 
engineers have found a way to distinguish 
Rashid from all other K band signals. It's the 
electronic equivalent of finding the needle in a 
haystack. The AFR" (Alternating Frequency Re- 
jection) circuit isolates and neutralizes all 
Rashid signals, yet leaves the radar detection 
capability undiminished for your protection. 


No waiting for the good stuff 
When testing proved that AFR was 100 
percent effective, we immediately incorporated 
it into ESCORT and PASSPORT. Our policy is to 
make running changes—not model changes— 
whenever a refinement is ready. That way our 
customers always get the latest science. 


RASHID 
Figure 1:A digital spectrum analyzer scanning the entire width 
of K band can't see the difference between radar and Rashid. 


RADAR 


AFR is fully automatic. There are no extra 
switches or lights. Nothing for you to bother 
about. The Rashid problem simply goes away. 

Last year Road & Track called us “the 
industry leader in detector technology: We in- 
tend to keep earning our accolades. 


Now...same-day shipping 
Call us toll free with your questions. If you 
decide to buy, orders in by 3:00 pm eastern time 
Monday through Friday go out the same day by 
UPS, and we pay for shipping. Overnight delivery 
is guaranteed by Federal Express for $10 extra. 


Money-back guarantee 
If you're not entirely satisfied in 30 days, 
return the purchase. We'll refund all your money, 
including return postage, with no questions. 
We specialize in breakthroughs. Can we 
make one for you? 


Order Today 
TOLL FREE...800-543-1608 


(Phone M-F 8-11, Sat 9-5:30, Sun 10-5 EST) 


By mail send to address below. All orders 
processed immediately. Prices slightly 
higher for Canadian shipments. 
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Pocket-Size Radar Protection $295 


(Ohio res. add $16.23 tax) 


ESCORT 


RADAR WARNING RECEIVER 


The Classic of Radar Warning $245 
(Ohio Res. add $13.48 tax) 


Cincinnati Microwave 
Department 61637 

One Microwave Plaza 
Cincinnati, Ohio 45296-0100 


© 1986 Cincinnati Microwave, Inc. 


Now...same-day shipping at no extra cost. 


Be your own boss with your own 


NRI shows you how to service mowers, 
garden equipment, snow blowers, chain 
saws, outboards, motorcycles and more. 

Then shows you how to start and run 
your own business, 


If you're looking for independence 
...for extra income in your spare time. . . 
for a productive retirement career. . .then 
look into the NRI home-study course in 
your own full- or part-time — 
business. And there's plenty of gm 
room for trained people. 


Learn at Home 1n Spare Time 
No need to quit your job 

or travel to night school. NRI 
trains you right at home. You 
learn with " bite-size" lessons 
that show you how to service 
almost everything that uses 
small motors. And you learn at 
your convenience. 


Small Engine Repair. It's a great way to get 


Train on 5 HP Engine 
As part of the NRI Master Course, 
you get a brand-new, 5 HP Tecumseh 
engine plus a power generator to train on. 
You learn to troubleshoot, do tuneups, 


even tear down for valve and ring jobs. You 


learn using professional tools like a com- 
g | 
plete wrench set, inductive tachometer, 


volt-ohm-milliampmeter, overhaul equip- 


ment, and more. 


Training includes 5 HP engine, 
all these professional tools. 


Earn part-time income doing service work 
for hardware stores, lawn and garden shops. 


a 


E 


Choice of Two Courses 

There's the 30-lesson Basic Course, 
concentrating on the lucrative lawn and 
garden equipment business. The 45-lesson 
Master Course has it all, adding lessons on 
chain saws, mopeds, outboards, light in- 
dustrial equipment, snowmobiles, and 
even motorcycles. 


Exclusive Factory Training 
Your Master Course includes five 


intensive days of optional training at the 
Tecumseh Factory Service School. Here 
you'll work with master technicians, get- 
ting first-hand experience. It’s all designed 
to prepare you for success. 


Free Catalog, No Salesman Will Call 
Our big catalog tells all the facts, no 
salesman will ever bother you. Take the 
first step toward running your own life and 
send today. If coupon has been used, write 
NRI Schools, 3939 Wisconsin Ave., 
Washington, D.C. 20016. 
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i Ados SCHOOLS 


McGraw-Hill 

Continuing Education Center 
3939 Wisconsin Avenue E h; 
Washington, D.C. 20036 €. 


We'll give you tomorrow. Hi ü 


| Please rush me the one free catalog 
| | have checked. | understand there is no 
obligation. NO SALESMAN WILL CALL 


Name 


j Address 


i City/State/Zip 
Accredited by the National Home Study Council 


Power 
generator 
included! 


O Communications Electronics 


C Small Engine Service & Repair 

C Air Conditioning, Refrigeration & 
Heating Courses Including Solar 
Technology 


[ Automotive Mechanics Course 


Microcomputers 
C Telephone Servicing Course 


[ ] Appliance Servicing Course L Locksmithing Course 


(Please print) Age 


1104-037 


32 | POPULAR SCIENCE 


A business you can start in your garage and watch grow. 
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O Color TV/Audio/Video Servicing 
C Computer Electronics Including | 


Energy Q&A 


Continued 


| stats (set to different temperatures) 
with a timer wired to select a thermo- 
| stat based on time of day. This method 
is a bit cumbersome and expensive if 
you have a large number of thermo- 
stats. Third, you could contact a firm 
like W. W. Grainger, Inc., which offers 
line-voltage thermostats with setback 
hardware options. 


Insulation complete? 


A contractor recently installed insu- 
lation above the tongue-and-groove 
open-beam ceiling of my house. The 
insulation system consisted of, from 
bottom to top: roofing felt, two-inch 
foam insulation, V5-inch plywood, roof- 
ing felt, and shingles. Should there 
have been vents at the eaves? 

William Schrader, Anderson, Calif. 


The way I see it, there were two omis- 
sions: A vapor barrier other than roof - 
felt should have been used as the bot- 
tom layer of your insulation system, 
and a vent space should have been 
used between the plywood and the roof 
sheathing. This cold-roof approach 
avoids ice buildup in winter and, in 
your case, would also provide an exit 
for moisture that has migrated through 
the insulation. 


Gas or electric dryer? 


I'm selecting a new clothes dryer. Gas 
dryers cost about $40 more initially 
than electric ones. Which type should 
I purchase? 

Glen Watson, Poway, Calif. 


With the abundance of natural gas, its 
price has dropped relative to the price 
| of electricity. Therefore, you will pay 
less for clothes drying with gas, and 
the initially higher cost of the gas dryer 
will pay for itself in fuel savings. Ac- 
cording to a publication of the Public 
Service Co. of Colorado, at present 
rates it costs about 50 percent more to 
dry clothes by electricity than by gas. 
The number of loads you dry per year 

will determine how fast the more- | 
expensive dryer is paid off by virtue of 
its less-costly energy. 


Jan F. Kreider is a consulting engineer specializing in the 
design and economic analysis of energy-conservation systems. 
He is the author of several books on solar technology and a 
lecturer at the University of Colorado. Every other month he 
answers selected questions from readers about energy con- 
servation or home heating and cooling. Send yours to Ene 

Questions, PoPuLAR Science, 380 Madison Ave., New York, 
N.Y. 10017. Queries can't be answered by mail. 
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Nhen | put on the pair of 
Jlasses what | saw | could 
10t believe. Nor will you. 


By Joseph Sugarman 
. Iamabouttotell you a true story. If 
ou believe me, you will be well reward- 
d. If you don't believe me, I will make 
; worth your while to change your mind. 
et me explain. 
` Lenisafriend of mine who hasan eye 
or good products. One day he called ex- 
ited about a pair of sunglasses he own- 
d. “It’s so incredible," he said, ‘““when 
ou first look through a pair, you won’t 
elieve it." 
* "What will I see?" I asked. “What 
ould be so incredible?" 

Len continued, “When you put on 
hese glasses, your visionimproves. Ob- 
acts appear sharper, more defined. 
;verything takes on an enhanced 3-D ef- 
act. And it's not my imagination. I just 
rant you to see for yourself." 

When I received the sunglasses and 
ut them on I couldn't believe my eyes. 
kepttaking them off and putting them 
n to see if indeed what I was seeing 
hrough the glasses was indeed actual- 
/ sharperorif my imagination was play- 
1g tricks on me. But my vision improv- 
d. It was obvious. I kept putting on my 
herished $100 pair of high-tech 
unglasses and comparing them. The 
idn't compare. I was very impressed. 
iverything appeared sharper, more 
efined and indeed had a greater three 
imensional look toit. But what did this 
roduct do that made my vision so much 
etter? I found out. 


DEPRESSING COLOR 

The Perception sunglasses (called 
‘luBlockers) filter out the ultraviolet 
nd blue spectrum light waves from the 
un. You've often heard the color blue 
sed for expressions of bad moods such 
s blue Monday” or “Ihave the blues.” 
.pparently, the color blue, for centuries, 
e been considered a rather depressing 
dlor. 
'" Foreyesight, blueisnota good color 
»0. There are several reasons. First, the 
lue rays have one of the shortest 
ravelength in the visible spectrum (red 


isthe longest). Asaresult, the color blue 
will focus slightly in front of the retina 
which is the “focussing screen” onto 
which light waves fall in your eye. By 
eliminating the blue from the sunglasses 
through a special filtration process, and 
only letting those rays through that in- 
deed focus clearly on the retina, objects 
appear to be sharper and clearer. 

The second reason is even more im- 
pressive. It is not good to have ultra- 
violet rays fall on our eyes. Recognized 
as bad for skin, uv lightis worse for eyes 
and is believed to play a role in many of 
today’s eye diseases. In addition, people 
with contact lenses are at greater risk 
because contacts tend to magnify the 
light at their edges thus increasing the 
sun’s harmful effects. 

Finally, by eliminating the blue and 
uv light during the day, your night vision 
improves. The purple pigment in your 
eye called Rhodopsin is affected by blue 
light and the eyes take hours to recover 
from the effects. 

SUNGLASS DANGER 

But what really surprised me was the 
danger in conventional sunglasses. Our 
pupils close in bright light to limit the 
hight entering the eye and open wider at 
night—just like the aperture in an 
automatic camera. So when we put on 
sunglasses, although we reduce the 
amount of light that enters our eyes, our 
pupils open wider and we are actually 
allowing more of the blue and ultraviolet 
portions of the light spectrum into our 
eyes. 

BluBlockers sunglasses are darker at 
the top to shield out overhead light. The 
lens used is the CR-39 which most eye 
doctors will tell you is one of the finest 
materials you can use for glasses and is 
manufactured under license. 

Theframesare some ofthe most com- 
fortableIhaveever worn. The moulded 
nose rest will fit any nose. The hinge 
causes the frames to rest comfortably on 
your face and can be adjusted for almost 


They look like sunglasses. 


any size face. 

We also have a clip-on pair that 
weighs less than one ounce. Both come 
with a padded carrying case and an anti- 
scratch coating. 

I urge you to order a pair and ex- 
perience the improved vision. Then take 
your old sunglasses and compare them 
to the BluBlockers. See how much 
clearer and sharper objects appear with 
BluBlockers. And seeif your night vision 
doesn'timprove asa directresult. If you 
don't see a dramatic difference in your 
vision—one so noticeable that you can 
tell immediately, then send them back 
anytime within 30 days and I will send 
you a prompt and courteous refund. 

DRAMATIC DIFFERENCE 

But from what I've personally 
witnessed, once you usea pair, there will 
be no way you'll want to return it. 

Astronomers from many famous 
universities wear BluBlockers to im- 
prove their night vision. Pilots, golfers, 
skiers, athietes—anyone who spends a 
great deal of time in the sun have found 
the BluBlockers indispensable. 

Our eyes are very important to us. 
Protect them and at the same time im- 
prove your vision with the mostincredi- 
ble breakthrough in sun glasses since 
they were first introduced. Ordera pair 
or two at no obligation, today. 

To order, credit card holders call toll 
free and ask for product by number 
shown below or send a check plus $4 for 
delivery. 

BluBlockers (0020DCN)...... $59.95 
Clip-On Model (0024DCN)..... 39.95 
: oc 


kers is a trademark of JS&A Group, Inc. 


2 
(d. - ' 
One JS&A Plaza, Northbrook, IL 60062 
CALL TOLL FREE 800 228-5000 


IL residents add 7% sales tax. OJS&A Group, Inc.,1986 
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BY DAWN STOVER 


Underwater metal detector 


Use Fisher’s 1280-X Aquanaut to find valuables in fresh or 
salt water—or on the beach. Fisher says quartz-crystal- 
locked electronics in the $650 metal detector ignore ground 
minerals and small bits of debris. But a diode lights up when 
the Aquanaut sweeps over a coin or ring, and the water- 


proof headphones emit a signal. The detector is leakproof 


to a depth of 250 ft., the company claims. The control box 
mounts on the telescoping shaft or on a belt clip, and the 
whole unit weighs a little more than 5 lbs. Fisher Research 
Laboratory, 1005 I St., Los Banos, Calif. 93635. 


European ragtop 

Opel Kadett’s open-air coach- 
work is made by Bertone of 
Italy, and it is reinforced 
with a padded roll bar. Op- 
tional engines for the Ger- 
man-built model are an 82- 
hp 1.6-L unit or a fuel-injec- 
tion 115-hp 2-L engine. The 
car sells in Britain as the 
Vauxhall Astra Convertible. 
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Bomb brake 


Goodyear Aerospace’s Bal- 
lute inflates like a pear- 
shaped balloon but acts like 
a parachute. The fabric de- 
vice slows the descent of a 
500-lb. MK-82 bomb so that 
low-flying Air Force planes 
can slip away before the 
explosion. Goodyear will 
make over 60,000 this year. 


| (Watch lighter 


Don’t waste time searching 
for dry matches to light a 
campfire or cigarette. Just 
press a button on your $25 
digital wristwatch, and ad- 
just the flame. The lighter 
runs on butane, and it’s re- 
fillable. A. C. Enterprises, 
317 Flittner Circle, Thou- 
sand Oaks, Calif. 91360. 
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West German space shuttle for 2010 


The two-stage Sànger is similar to a shuttle concept the 
U.S. once considered. The delta-winged combo would take 
off horizontally from an airport, powered by six air-breath- 
ing turbo-ramjet engines [PS, April '86, May '86]. Once 
the hypersonic airplane reached an altitude of about 22 
miles, rocket engines on the smaller orbiter would ignite 
and carry it into low Earth orbit. Both planes would land 
on runways. A joint project of Messerschmitt-Bolkow-Blohm 
and the German Aerospace Research Establishment, Sanger 
wouldn’t be launched before 2010. 


DX NRW ee M M 
Y * A á wy 


a 
P 
a 
a 
" 
Fe 


E 


| Bike garage 


Keep joy riders and vandals 
away from your motorcycle 
with this pie-slice cage. 
Made of steel, the $715 cage 
can be anchored to a con- 
crete base with its six ex- 
pansion bolts. A padlock 
secures the pivoting gate. 
Larms Assistans AB, Box 
1066, 171 22 Solna, Sweden. 


Call forwarder 


Call home, dial your secur- 
ity code, and enter a phone 
number. Call Quester will 
automatically forward your 
calls. And you can re-pro- 
gram your phone even if 
you’re not home—a service 
phone companies don't offer. 
E-Comm, Box 38428, Holly- 
wood, Calif. 90038; $189. 


High-volume hauler 


The front cargo unit is part 
of Maxi-Cube’s tractor, so 
there’s little risk of jack- 
knifing. Made by LHT In- 
dustries of Bala Cynwyd, 
Pa., the truck has more 
freight capacity than a con- 
ventional tractor-trailer. 
Roll-up doors let you load 
both cargo units at once. 
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What's Ne 
in Photography 


Zoom autofocus 


First in what will surely be 
a flood of such designs, the 
Pentax IQZoom is an auto- 
everything 35-mm whose au- 
tofocus lens zooms from 
wide angle to telephoto (35— 
70 mm), along with the view- 
finder and built-in flash (the 
aperture goes from f/3.5 to 
f/6.7). Suggested retail: $300. 


QMulti flash 
| TheSoligor 30 DA electronic 
flash has a multiple person- 
ality: It can be dedicated to 
any of no less than five cam- 
era makes—Nikon, Canon, 
Minolta, Pentax, or Olym- 
pus—at the flip of a switch. 
With zoom and bounce fea- 


tures and a guide number of 
90, it lists for $58. 


Shockproof bag D 


This simple bag from Kiwi 
is designed to hold either of 
two popular autofocus SLRs, 
the Maxxum or the Nikon 
2020, together with a zoom 
lens and flash. It is weath- 
erproof and is lined with a 
thermoplastic material to 
protect against bumps. The 
suggested list price is $30. 


QAuto/manual SLR 


The Ricoh XR-10 single-lens 
reflex combines full aper- 
ture-priority automation 
with manual override for a 
wide variety of picture-tak- 
ing situations. Viewfinder in- 
formation includes flash 
ready light, shutter speed, 
and low-battery warning. 
List price is $347. 


Medium-format flash ò 
Two lightweight accessories 
allow users of medium-for- 
mat cameras to mount flash 
guns directly over the lens 
rather than at the side, a po- 
sition that can produce prob- 
lems with shadows. For in- 
formation on models, write 
DJ Inc., 1310 Southpark Rd., 
Fairdale, Ky. 40118. 
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INTRODUCING 
THE 1987 Rascal 


If yourlooking for more mobility for 
any reason, the NEW 1987 Rascal 
Electric 3-wheeler will put Indepen- 
dence into your everyday life. 


Go to the supermarket, across the 


park, to the doctors office, or around 


your garden. End the frustration of de- 
pending on your family and friends. 


The Rascal for 1987 has an all new 
rear spring suspension system, easy 
one-hand controls, and a rear direct 
drive transaxle, making it the tops in 
state-of-the-art technology. 


MEDICARE APPROVED 


This very affordable 3-wheeler 
meets Medicare and Major Medical 
insurance reimbursement require- 
ments when prescribed by a doctor, 
as well as being V.A. approved. 


See for yourself how much fun you 
can have with the all new RASCAL. 
Call or send the coupon for FREE 
information or to arrange a FREE No- 
Obligation Home Demonstration. 


ELECTRIC MOBILITY | 
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Call toll-free 


1-800-662-4548 
or send coupon 


We make people Independent! 
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xp» FREE 
Dept. 1023 
1 Mobility Plaza, Sewell, NJ 08080 
O Yes, I'd like a FREE no-obligation 
home demonstration. 
O Yes. send me the FREE color catalog. 


Catalog 


Name 
Address 
Cily 


State EN 


Phone 


What's New 
for Your Car 


Tiny dump 


Mini Dump fits pickups with 
6.5- and 8-ft. beds. It pro- 
vides a dumping capacity 
of 4,000 lbs. and can be 
installed in 1 hr., says the 
maker. The 600-lb. steel in- 
sert features an electrohy- 
draulic hoist and controls. 
Mini Dump Corp., Box 30278, 
Raleigh, N.C. 27622. $2,000. 


Anti-theft clamp 


Clamp and lock the 16-in. 
Skorpion onto the steering 
wheel to deter thieves. Made 
of black anodized steel, it's 
equipped with a CES-Spe- 
cial cylinder keylock. Skor- 
pion costs $40, and it stores 
under the seat when not in 
use. Interwelt, Box 17425, 
Phoenix, Ariz. 85011. 
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Floor-mount CD 
Designed for dealer installa- 


tion in the Chevrolet Celeb- 


rity and other GM A-body 
models, this specially built 
Delco compact-disc player 
(about $1,000) is made to 
withstand typical automo- 
tive abuse, including — 40° to 
185° F temperatures, road vi- 
brations, and impacts. 


Windshield polish 


Worn wiper blades, pol- 
lution, and road dirt com- 
bine to etch windshield 
glass, obscuring vision, par- 
ticularly when it rains. PARE 
allows owners to hand- or 
machine-buff scratches and 
haze away. H.M. Crescent 
Co., 309 Reavis Pl., St. Louis, 
Mo. 63119. $10. 


| óLocking hand brake 


Firmly set the hand brake. 
Then spin the three combi- 
nation discs on this brake- 
lever sleeve. Movement of 
the lever's thumb-release 
button is then blocked, mak- 
ing it almost impossible to 
roll the vehicle away. Waso 
Ltd., Mode Wheel Rd., Sal- 
ford M5 2DS, England. 
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Save Gas, Save Engine with POLY" 


The following introduces one of 
the most fully tested and creden- 
tialed gas saving, friction reduc- 
ing engine treatments ever to reach 
the market! 

WHAT IS POLY? “Poly” is short for 
polytetrafluoroethylene (TFE). It is the 
slipperiest substance known to man 
(1981 Guiness Book of World Re- 
cords, p. 188). The PetroLon Corpo- 
ration, makers of Slick 50, has inven- 
ted a way to permanently bind this 
slippery chemical to your engine with 
one treatment. All you do is add one 
quart of Slick 50 to your oil during oil 
and filter change. By reducing engine 
friction, Slick 50 increases gas mileage 
and horsepower and reduces engine 
operating temperature thus causing 
your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 

HOW DO I KNOW THIS ISN'T A 
FRAUD? Slick 50 has some very im- 
pressive credentials. The "Consumers 
Digest" magazine (March/April 1982, 
p: 35) states Slick 50 does reduce en- 
gine heat and ordinary wear, and our in- 
formal tests indicate that it will im- 
prove gas mileage by about two or 
three miles per gallon.... Slick 50 
does exactly what Petrolon claims it 
does.” Researchers at a nationally 
respected research laboratory. after 
applying a powerful ultrasonic clean- 
ing process to a Slick 50 treated engine 
part, were surprised at its permanence. 
Theystated, "We actually expected the 
PetroLon Slick 50 TFE Resin coating 
to also be removed, but later found it 
was still there." 

The Federal Aviation Adminis- 
tration has fully accepted a similar 
product- Slick 50 Aircraft Treatment 
(F.A.R. *33.49). An FAA test simulating 
1400 hours of engine use (equivalent 
toabout 70,000 miles on a car) showed 
almost zero engine wear! 

"Dune Buggies and Hot VW's" 
magazine, April 1983, p. 70-71, records 
the results of their one year testing of 
Slick 50. "We can indeed say scientifi- 
cally that Slick 50 does work and that 
it does reduce engine wear!....forthe 
price of one treatment when compared 
to engine rebuild, we feel you'd be 
money ahead using Slick 50." 

A test done at the San Diego State 
University revealed that, "Slick 50 does 
increase horsepower and decreases 
fuel consumption in tests done at the 
university." The Space Shuttle Colum- 
bia uses the chemical "poly" in its 
gears and bearings because it is the 
only chemical lubricant which can 
withstand the heat and corrosive ele- 
ments of space. 

Perhaps the most dramatic of all isa 


torture-test overseen by the Automo- 
tive Services Council for Pennsyl- 
vania and shown on television station 
WTVE. Three cars with between 75,000 
and 129,000 miles on them were treated 
with Slick 50. Six months later the oil 
was drained from each vehicle and the 
cars were driven without the oil plugs 
for about a half hour. The water tem- 
perature never rose and the engines 
sustained no apparent damage. There 
are many more tests available. If you 
are still skeptical, send $2.00 to defray 
printing and postage costs and we will 
send you additional, more detailed, 
test information, etc. 

HOW DO YOU TREAT AN EN- 
GINE? Very simply. Just before oil and 
filter change, add engine flush (sent 
free with each order) to clean out your 
engine. Let your engine idle for 5 min- 
utes. Then drain your oil, change filter 
and add the proper amount of oil less 
one quart. Add one quart Slick 50, 
drive for30 minutes, and leaveit in the 
crankcase for 3,000 miles. As the engine 
operates, the oil carries the "poly" be- 
tween the parts where it is burnished 
intothe pores of the metal. Onceimpreg- 
nated it is permanent, so you do it 
only once, not each time you change 
oil. One quart of Slick 50 will treat all 
standard 4, 6 and 8 cylinder gasoline 
and diesel engines. 

WILLITWORK WITH MOST OIL? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics com- 
patable with petroleum based oils. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 
percentages may vary, depending on 
the kind of driving you do. vehicle 
condition, etc. By reducing friction, 


: = 

i 

| L 
"c * 
H X. 
$ 
3 i 


Slick 50 does all of the following: it 
increases gas mileage. |t increases 
horsepower -- small economy cars 
and large RV's really need this. It 
makes for easier starting (important 
in cold weather). It reduces operat- 
ing temperatures, thus increasing 
the lubrication and life of your oil and 
your engine. Since lubricating lead is 
being removed from gas and unleaded 
gas is poor in lubricating qualities, the 
extra lubrication of Slick 50 on 
valve stems and guides is very valu- 
able. Last, but not least, the drastic 
reduction in engine wear defrays or 
eliminates costly overhauls which 
can save you over $1,000. Slick 50 
eliminates the "lubrication starva- 
tion" that all cars experience when 
first started before the oil has a chance 
to circulate. Up to 90% ofthe wearona 
car can be caused by this lubrication 
starvation. You receive all of these 
benefits forless than the cost of two 
tanks of gas ($39.95). 

WILL SLICK 50 HARM MY EN- 
GINE OR AFFECT MY WARRANTY? 
No! Slick 50 is suspended in an excel- 
lent grade of petroleum oil which meets 
or exceeds every manufacturers en- 
gine warranty requirements. In addi- 
tion, this oil carries an API (American 
Petroleum Institute) service classifi- 
cation SF-CC-CD. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS 
available are Gear Treatment (manual 
transmission, etc), 2-Cycle Engine 
Treatment, Grease, Ultra 9 Oil, Fuel 
Conditioner, and Fabric Protector. Free 
information is sent upon request. 

EASY TOLL FREE NUMBER. Since 
Slick 50 is “too too Slick” for engine 
friction, our toll free number is 1-800- 
22-SLICK (that is, 1-800-227-5425). 

Free engine flush sent with each 
order. Free shipping with orders 
of 2 or more. 

For purchase or further informa- 
tion call toll free 1-800-22-SLICK, 
(in Colorado, call 1-303-772-4797) 
orsendto: FORTMORGAN SLICK 
50, 407 Del Rio Road, Berthoud, 
Colorado 80513. 
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O I enclose $39.95+%4.00 shipping & hand. 
O I want 2 or more (free shipping & hand.) 
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What's New 
for Your 
Lawn and Garden 


BY TIMOTHY 0. BAKKE 


<> 

Rolling lawn feeder 
The unusual roller design of 
the Danville Express direct 
lawn applicator works like 
a paint roller to feed your 
lawn with liquid fertilizer or 
weed killer without spray- 
ing, so there’s no danger of 
chemical drift or overspray. 
Danville Ind., Box 12, Dan- 
ville, Kan. 67036; $120. 
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2-in-1 mower 


This 4-hp self-propelled 
mower can be used as either 
a rear-bagger or side-dis- 
charge machine. The $469 
Spectrum 12884 cuts a 21-in. 
swath, and its deep deck 
and curled deck lip are said 
to increase cutting lift and 
vacuum. Yard-Man Co., Box 
36940, Cleveland, Ohio 44136. 


<> 
Flyweight edger 


Aircap’s 601 edger bridges 
the gap between light, in- 
expensive electric units and 
gas-powered models, usually 
bulkier and more costly. It 
has no cumbersome cord, 
and is the lightest and 
cheapest ($139) of gas units, 
says Aircap (1 Energy Cen- 
ter, Naperville, Ill. 60540). 


QUp-front mower ATV for the yard 


With its front-mounted mow- 
er, the SunRunner riding 
mower can reach under 
fences or low bushes. It has 
front-wheel drive and rear- 
wheel steering for better ma- 
neuverability, and is powered 
by an 8- or 12-hp engine. Sim- 
plicity Mfg., Port Washing- 
ton, Wis. 53074; from $1,799. 


Touted as the first all-terrain 
vehicle with a power take- 
off, Yamaha's Terrapro is a 
16-hp four-wheeler that can 
drive a PTO-driven mower 
or sprayer, also made by Ya- 
maha, then take off for the 
trails after work. Yamaha 
Motor Corp., 6555 Katella 
Ave., Cypress, Calif. 90630. 
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DISCOVER THE CBS COMPACT DISC CLUB 


"DANCING | 
ON THE CEILINGS 


344721 


AER STEUN 


SOUTH PACIFIC 


HIE) TE KARAMA + POSE CARRERAS 
SARAH VALDCHAR s MLUANLDI PATINIEUN 


348324 


| WHITNEY HOUSTON 
L. 1 E | 4 


334391 
|. PAUL SIMON | 
GRACELAND 


abi We 


343327 Wynton Marsalis 
—Jolivet/Tomasi: Trumpet 
Concertos. Philharmonia 
Festi: Dio BS 
Masterworks) 

343251. Boch: 

Variations —Glenn Gould. 
(Digital — CBS Masterworks} 


316604. Tchaikovsky: 1812 
Beethoven: Wellington's 
Victory. Lorin Maazel, 
Vienna Phil. (Digital —C B5 
Masterworks) 


The age of CD sound is here—and you 
have a practical way to find the CDs 
you want. As your introduction to the CBS 


B GENESIS 
TE eS 
a ere A 


Rs i 
i i 4 ž ü 
" INVISIBLE 
TOUCH 


VAN HALEN — 


343582 


| PETER 
GABRIEL 


So. 


345771 
348458. Dvoràk: Concerto 


In B Minor For Cello And 
Orchestra, Op. 104. Yo-Yo 
Ma, Cello. Lorin Maazel, 
cond., Berlin Phil. (Digital— 
CBS Masterworks] 
349373. Beethoven: 
Symphony No. 9 “Choral.” 
ihe Rilfiord Chorus, New 
York Philharmonic. (CBS 
Masterworks] 

339200. Stevie Wonder— 
In Square Circle. #1 album. 
(Tamia) 


Compact Disc Club, you can choose any 


3 CDs listed in this ad for just $1.00. Fill in and 
mail the application—we'll send your CDs 
and bill you for $1. You simply agree to buy 
2 more CDs (at regular Club prices) in the 
next year—and you may then cancel your 
membership anytime after doing so. 

How the Club works. About every four 
weeks [13 times a year) youll receive the 
Clubs music magazine, which describes the 
Selection of the Month for your musical 
interest. ..plus many exciting alternates. In 
addition, up to six times a year, you may re- 
ceive offers of Special Selections, usually at 
a discount off regular Club prices, for a total 
of up to 19 buying opportunities. 

If you wish to receive the Selection of the 
Month, you need do nothing—it will be 
shipped automatically. If you prefer an alter- 
nate selection, or none at all, fill in the 
response card always provided and mail it 
by the date specified. You will always have 
at least 10 days in which to make your 
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CHOOSE STATE-OF-THE-ART SOUND 


DAVID LEE ROTH 
EAT 'EM AND SMILE 


FOE uu 


340323. Sade—Promise. 
#1 Smash. [Portrait) 
339226. Gershwin: 
Rhapsody In Blue; Second 
Rhapsody; etc.—M. Tilson 
Thomas, Los Angeles Phil. 
[Digital —CBS Masterworks] 
308049. Creedence 
Clearwater Revival 
Featuring John Fogerty/ 
Chronide. Greatest hits. 
(Fantasy) 

333286. Phil Collins—No 
Jacket Required. (Atlantic) 


decision. If you ever receive any Selection 
without having 10 days to decide, you may 
return it at our expense. 
The CDs you order during your member- 
ship will be billed at regular Club prices, 
which currently are $1498 to $1598—plus 
shipping and handling. (Multiple-unit sets 
may be somewhat higher.) After completing 
your enrollment agreement you may cancel 
membership at any time; if you decide to 
continue as a member, youll be eligible for 
our money-saving bonus plan. It lets you buy 
one CD at half price for each CD you buy at 
regular Club prices. 
10-Day Free Trial: We'll send details of the 
Clubs operation with your introductory 
shipment. If you are not satisfied for any 
reason whatsoever, just return everything 
within 10 days and you will have no further 
obligation. So why not choose 3 CDs for 
$I right now. 
ADVANCE BONUS OFFER: As a special 
offer to new members, take one additional 
Compact Disc right now and pay only $695. 
It's a chance to get a fourth selection at a 
super low price! 


Selections with two numbers contain 2 CDs and count as 2—so write in both numbers. 


| | 
CBS COMPACT DISC CLUB: Terre Haute, IN 4/811 L 


343095, Philip Glass— 
Songs From Liquid Days. 
(cay 


326629. Bruce Springsteen 
—Born In the U.S.A. 
{Columbia} 

348649. The Pachelbel 
Canon And Other Digital 
Delights. The Toronto 
Chamber Orchestra. (Digitol 
—Fonfare) 


347492. Glenn Miller 
Orchestra—in The Digital 
Mood. (Digital—GRP) 
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ANY 3 COMPACT DISCS FOR *1.00 


| STOP GUNS 


cae) CONTAINS 
É 


| WINNER IN YOU | 
344705 


BACK IN THE HIGH LIFE | 
346957 
THE BEST OF THE 


MONKEES 


| 


j THEN AND NOW | 
349530 
246868. Jim Croce— 


And Memories 
—His nile st Hits. (Saja) 


314443, Neil Diamond's 12 
Greatest Hits, Vol. 2. 
(Columbia) 


219477 Simon & 
Garfunkel's Greatest Hits. 
(Columbia) 

263293. Bolling: Suite For 
Rute & Jazz Piano 
—Rampal, Bolling. (CBS 
Masterworks} 


WITH 
MEMBERSHIP 


347153 
| Wynton Marsalis | 


Cita Lr | 


LINDA RONSTADT 


"ROUND MIDNIGHT 
WITH MELSON RIDDLE 
_ AND HIS ORCHESTRA 


 848987/398982 


Brothers In Arms. 
(Warner Bros.) 


345553. Branford 
Marsalis—Romances for 


Saxophone. (Digital—CBS 
Masterworks 


341305. Robert Palmer— 
Riptide. (Island) 


IS 


DIGITAL AUDIO 


: x LZ, re ute, I ana - 

| PO. Box 1129, Terre Haute, Indiana 4780-1 | 
Please accept my membership application under the terms outlined 

| inthis advertisement. Send me the 3 Compact Discs listed here and | 

| bill me only $1.00 for all three. | agree to buy two more selections 

. atregular Club prices in the coming year—and may cancel my | 
P ng 

| mem ership ot ony time after doing so. | 

| SEND ME THESE 3 CD5: | 

| | | 

| My main musical interest is (check one): (Bu! | may always choose from any category) | 
Mr LIROCK/POP CO CLASSICAL 

| Mrs. | 
Miss 

Print First Nome Initial Last Name 

| | 

| Address Apt. | 

| City | 

| State Zip | 

you have a ick one. 

| Do you have a VCR? (Check one.) ClYes CINo 163/587 | 

Do you have a credit card? (Check one.) Oes ONo 
ADVANCE BONUS OFFER: Also send me 

| a fourth CD right now at the super low price | 

- ofjust $695, which will be billed to me. Be ale 


This offer is not available in APO) FPO) Alaska, Hawaii, Puerto Rico; Please write for 
details of alternative oller. 

Note; We reserve the right to request additional information 
or reject any application. 
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What's New 
in Electronics 


BY WILLIAM J. HAWKINS 
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Three-speed thinker D 


The Epson Equity III - uses 
an 80286 microprocessor 
that operates at 6, 8, or 10 
MHz. The multiple speeds let 
the computer run AT-com- 
patible software 25% faster 
than usual. With 640K mem- 
ory, nine expansion slots, 
1.2M floppy, and 40M hard 
disk, it's $3,895. 


Computer converter 


Plug the Converser into your 
computer's parallel periph- 
eral connector. Result: Now 
the computer can use a se- 
rial peripheral such as a 
modem. Made by Gold Key 
Electronics (11 Cote Ave., 
Goffstown, N.H. 03045), it's 
$149 for a 16K buffer-mem- 
ory version, $229 for 64K. 


Ld 
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Mini micro-floppy 

Smaller computers need 
smaller data-saving devices. 
So Maxell created a 2.5-in. 
floppy disk that holds as 
much data as its 5.25-in. 
cousin. The disk fits in a 
high-performance drive 
made by Epson. No com- 
puter makers have an- 
nounced plans to use it—Xyet. 


D | 


Wall speaker 


Matsushita’s (parent of Tech- 
nics) experimental AFP (au- 
dio flat panel) speaker sys- 
tem is just 2.4 in. deep and 
takes only 10.8 sq. ft. of wall 
space. Left and right woofers 
flank the center mid- and 
high-frequency speakers. 
The frequency response is 
said to be 35Hz to 40kHz. 


Movies on the move 


Watch your prerecorded 
video cassettes anywhere on 
Citizen’s VCP-5MU. It’s an 
AC- or battery-powered 
VHS player with built-in 5- 
in. color display. The unit 
weighs 22 lbs. and measures 
16% by 12% by 4% in. Price: 
$600. Battery-pack-and- 
charger option is $150. 


GET MURE INAN A BIRD 9-EYE Vi 
OF THIS AMAZING BIRD 


INTRODUCING THE MERLIN 200 


P oy 
RC 


For the past three decades, Moller In? 
ternational has been studying VTOL 
wertical takeoff and landing) aircraft 
from every angle, in an effort to engineer 
the first VTOL aircraft that is safe to operate, 
nexpensive to manufacture, and economical 3 
o maintain. This advanced technology has fi- 3 
aally been developed and will soon be available, 7 
in the form of the two-passenger Merlin 200. O 
With a high rate of climb — over 4500 feet per 3 
ninute — a cruise speed of 255 mph, and a range 3 
>xceeding 1000 miles, the Merlin 200 will be like ^ 
1othing you've ever seen before. It will offer the com- 
‘ort and convenience of unusually quiet operation, the 
ise of any automobile gasoline, and it will be small request form, and newsletter 
inough to park in your garage. L Gurrently under contracts updates, is available for $39.00. 
unded by the U.S. Government to develop unmanned To order, write or call toll free. 
VTOL aircraft (Aerobots) for military applications, Moller VISA and MasterCard accepted. 
1 -800/247-5462 BI IN CALIFORNIA 1-800/852-7770 
ADDRESS CORRESPONDENCE TO: MOLLER INTERNATIONAL, 1222 RESEARCH PARK DRIVE, DAVIS, CA 95616 


nternational is also an exclusive sup- 
plier of Aerobots to a major aerospace 
company. Through extensive in-flight test- 
ing, Moller International has developed 
/proven rotary engines, electronic flight con- 
trols, and redundant stabilization systems for 
"application to the first practical VTOL aircraft, 
"the Merlin 200. O If you'd like more than a 
" bird's-eye view of this exciting new technology, 
you can request additional information by calling 
* or writing Moller International. Introductory infor- 
> mation is available for $8.50. The complete infor- 

mation package, including history, technical report, 
flight scenario, color photos, production reservation 


MOLLER INTERNATIONAL 


What's New 
in Home 
Improvement 


BY STEVEN ASHLEY 


Smoke alarm & lamp? | 


The Code One fire alarm not 
only warns of smoke: A 
flashing yellow warning 
light guides people through 
thick smoke to exits, says 
Jameson Home Prod. (2464 
Wisconsin Ave., Downers 
Grove, Ill. 60515). It includes 
a bipolar ionization cham- 
ber and an 85-dB horn; $29. 


Simple shelves 


To store clutter, consider 
Crampon shelves from Roll- 
It (1200 50th Ave., Lachine, 
Que. H8T 2V4). Two rolled- 
steel Crampon fixtures at- 
tached to studs, plus a 10-by- 
24-by-%s-in. shelf, support up 
to 75 lbs. Four shelves and 
eight Crampons cost $55.65 
(Canadian). 


Mock tile flooring | 


Popular Choice sheet-vinyl 
flooring from Armstrong 
World Ind. (Box 3001, Lan- 
caster, Pa. 17604) has realis- 
tic ceramic tile patterns. Vi- 
nyl particles are positioned 
to make the surface look like 
glazed ceramic tile. The 
Bridgeton pattern is about 
$16 per sq. yd. 
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Hot-water saver 


Returning hot water to the 
water tank instead of leav- 
ing it to cool off in the pipes 
can save one-fifth of a 
home's water-heating costs, 
claims Metlund Enterprises 
(Box 7880, Stockton, Calif. 
95207). The $199 Hot Water 
Saver operates 20 min. after 
the faucets are shut off. 
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| (Garage-door lock 


Use Roller Track Lock to se- 
cure an overhead garage 
door. A U-shaped steel piece 
fits around the roller track; 
a pin protrudes through it; 
and a steel strap wraps the 
other side. A padlock locks 
the door. Shur-Lock Ind., 
329 S. Wahsatch, Colorado 
Springs, Colo. 80934; $15. 


The Difference in Value! 


Compare Total Shop? with Shopsmith® and see it for yourself! 


TOTAL SHOP® MULTIPURPOSE MACHINE 


If you don't care about quality and superior performance at a 
lower price you will probably never own a Total Shop? 
woodworking machine. But those who want more for their 


money can appreciate the Total Shop difference: 


e Total Shops motor is a full 1/2 hp. The Shopsmith® motor 


is 1% hp. 


® Total Shop? is convertible by the owner to 220v, 
unavailable with Shopsmith.* 
€ Total Shop? is a much heavier built machine than 
Shopsmith? weighing over 75 lbs. more. 
€ In more than 95% of the comparisons, the Shopsmith® 
machine is priced higher than the Total Shop® machine. 
Thousands of Total Shop? owners already know that there is a 


difference in value. 


Call 1-800-845-9356 (or in S.C. 288-4174) and well send 
you 1] more reasons why Total Shop? is the better buy than 


Shopsmith® 


Our 30 minute demonstration video (available in VHS or Beta) 
will give you a first hand look at the difference in value. Send 
for it today (with a $20 refundable deposit). 
For all multipurpose tool owners, no matter which machine 
you own, send for our 2}/2 hr. instructional video. You'll learn 
more about the set-up, care and operation of your machine. 
Order today for only $49.95 (available in VHS or Beta). 


C YES! Piease send 
me your free information 
pride packet, with 15 
reasons Total Shop is the 
better buy. 

L] Multi-purpose tool 


[] TS 15-6 Planer 


L] YES! Please send 
me the 30 min. demon- 
stration video, | have 
enclosed a $20.00 
refundable deposit. 


L] VHS 
C Beta 


O YES! i have enclosed 
$49.95 plus $2.00 shp. & 
hdl. for the 2% hr. instruc- 
tional video on the set-up, 
care , and operation of my 
multi-purpose tool. 


[] vHS 
C Beta 


288-4174 


wh. — 1-800-845-9356 "ws 


TS15-6 PLANER 


Don't overlook the TS15-6 Planer, 
a rugged machine— convertible to 
220V by the owner, optional 
stand and dust collector available, 
available with powerful 2HP 
motor, and a full 15" x 6" board 
capacity. 


A proud addition to any shop. 
And at a special price while 
supplies last. 


$795.» 


Order today. Supply limited. 


Dept. F i 
P. ©. Box 17859, Greenville, SC 29606 


Name 
Address 
City 
State/ Zip 
Phone 


What's New Turning cloner 


in Tools 


BY V. ELAINE GILMORE 


Throwaway sander 
With these plastic-foam sand- 
ing blocks, you can forget 
the pesky chore of paper 
changing: When the paper's 
worn out, you toss the whole 
thing. Imported from Hol- 
land by Exaco USA (1 Rocke- 
feller Plaza, Suite 11, New 
York, N.Y. 10020), they're 
59e each. 


Edge control 


These maple clamps keep 
boards from bowing while 
applying even, lateral pres- 
sure. Result: perfect edge- 
gluing, says the maker. Duo- 
Clamps come in 16-, 26-, and 
36-in. widths and cost $34.50, 
$37.50, and $40.50 (ppd.) 
each. Mark Products, Box 
46143, Bedford, Ohio 44146. 


Belt saver 


The sanding belt shown was 
gummed with pine residue. 
Then half was cleaned with 
the Granlund cleaner: You 
hold the rubber cleaner 
against the running belt un- 
til it gets sticky; the wire 
brush removes paint and fil- 
ler. Granlund Engineering, 
Box 7, Ware, Mass. 01082; $9. 
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The Shopsmith Mark II, V, 
or VII multipurpose tool can 
turn out matched copies of 
spindles and bowls with the 
$349 Lathe Duplicator. It 
holds a pattern, which you 
follow, moving the “floating 
cutter” on the table. Shop- 
smith, 750 Center Dr., Van- 
dalia, Ohio 45377. 
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<> 
One for all 


With its three-jaw chuck, 
Channellock’s 906 adjustable 
socket can replace 20 indi- 
vidual ones (i16e—%s in. and 
8—16 mm). The 906 socket is 
$20; a kit with the 906, a 
?s-in. ratchet wrench, and 
leather holster is $34. Chan- 
nellock, 1306 S. Main St., 
Meadville, Pa. 16335. 


Ee 


| (Blackout light 


Lite-O-Matic is a recharge- 
able flashlight with a differ- 
ence: If your power goes 
off, it comes on—automati- 
cally. Just keep it plugged 
in at any AC outlet. Unplug 
it, and it’s a portable flash- 
light. Price: $17 (ppd.) from 
Cherrywood, 4259 Wenz 
Ct.-D, Dayton, Ohio 45405. 


Clean covers 


In a couple of minutes you 
can clean latex paint from a 
roller cover with Spin-Out, 
the distributor claims. At- 
tach the $10 cleaner to a fau- 
cet or garden hose, and 40 
high-pressure water jets 
get the paint out. Gibraltar 
Sales, 1818 Westlake Ave. 
N., Seattle, Wash. 98109. 


AUTHORIZED 


sincerely: 


STACKABLE OAK & BRASS FILE CABINET 


Perfect Organizational 
Furniture For Home/Office! 


Due to our special arrangements with 
the manufacturer, we are pleased to 
offer this handsome Oak and Brass File 
Cabinet at a remarkably LOW price! 


Rich Oak...A Warm Alternative to 

Cold Steel. Oak and brass used to 

grace offices in America. When the oak 

file cabinet faded from the scene, a lot 

went with it Metal and plastic just 

weren't the same. But now the great 

looks return with this personal file 

cabinet...with the decorative appeal 

and permanence of real oak veneer! 

e Sturdily Made of Wood Products with 
Genuine OAK Veneer. 

e Distinctive, Natural Wood Grain. 

e Brass Finished Handles and Card 
Holders. 

e Twin Drawers with Smooth Glides. 

e Stackable for Compact Convenience. 

è Holds Standard Letter-Size File 
Folders and Suspension Folders. 

e Cabinet 25'4"H x 1534"W x 1534"D. 

e Easy Assembly. Instructions Included. 


Compare At...... $ 120.00 


Liquidation 
Priced At....... 
Item H-2190-7074-974 
Shipping, handling: $14.00 ea. 


Canister w/Beater Bar Brush! 


Sharp® discontinued this Canister Vac 

when new styles were introduced. Now get 

this powerful, compact vacuum at a LOW 
liquidation price! 

® Ultra-Quiet, Powerful 800 Watt Motor. 

e Rotating 11%" Wide Turbine Nozzle 
Powers Out Dirt. Adjusts for All Surfaces 
from Carpet to Bare Floors. 

® Telescoping Suction Pipe Locks in Place. 
Built-In Muffler Design Limits Noise. 

® Reusable Dust Cartridge. No Bags to Buy. 

e Convenient Sensor Alarm Sounds when 
Cartridge is Full. 

e Canister Has Attachment Caddy, Molded 
Body, Retractable 17-ft. Cord, Carry 
Handle, and Easy-Rolling Wheels. 

e 6-ft. Flex-Hose w/Power Control, Elbow 
Extension, Crevice Tool, Round Brush 
and Upholstery Nozzle Included. 

e Size: 9"H x 18%"W x 10?4"D. Model 
EC7310. 


One-Year Ltd. Factory Warranty. 


Mfr. List Price ....... 3199.95 


Liquidation $ 8&9 
Plesd At. anasu 3 y 


Item H-2190-7055-593 
Shipping, handling: $7.00 each 
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LEATHER ATTACHE 


A factory overstock makes this genuine Leather 
Attache available at BELOW dealer cost! 


è Rich Burgundy Leather is Double-Stitched for 
Lasting Durability. 

e 3-Digit Combination Locks Provide Security. 

® Expandable Pockets. Padded Tan Lining. 

e Polished Brass Plated Hardware. Size: 12"H x 
17° W x 3"D. 


Compare At ..... Sian us 399.00 


Liquidation $ 2 4 
Priced At .............. 


Item H-2190-7072-630 
Shipping handling: $5.00 ea. 
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Great Money-Saving Buys... 


ICOM ENTM 


TOSHIBA 4-HEAD HG VHS STEREO VCR 


Wireless Remote Plus Great Sound! | | 


Because of an overstock of a discontinued model, you can getthis E 
loaded, factory new Toshiba VCR at a remarkably LOW price! 


€ MTS Stereo System with Dolby® Noise Reduction System for 
Crisp, Clear, Incredibly Pure Sound. 

e HQ Pro-Image Circuitry for Best Picture. 

è 4 Heads for Stable Picture... Even in Slow Motion, Freeze Frame 
and Still Modes. 

e 15 Function Wireless Remote Control for Easy-Chair 
Convenience. 

e Fully Programmable 7-Day, 4-Event Timer. 

e 117 Channel Cable Ready Compatibility. 

e One-Touch Record; 2-Speed Picture Search. 

e U.L Listed. 120V, 60Hz., Size: 334" H x 1634"W x 1412" D. 


Limited Factory Warranty: 
One-Year Parts, 90-Days Labor. 


Mfr. List Price... 949.95 


manon MDD 


Item H-2190-7113-798 Shipping, handling: $9.00 ea. 


Includes 
Discovery Kit: 
10x-20x zoom eye- 
| piece, spare bulb, 
blank labels, cover 
slips, 2 prepared 
slides, 4 blank 


| brine shrimp 
hatchery, sea salt, 
] and gum media. 


Z00M MICROSCOPE 


60mm TELESCOPE | RADAR DETECTOR 


Due to an inventory reduction, this factory new 

Tasco* 50-900x Zoom Microscope and 15-Pc. 

Discovery Kit (Model 959PT) are available at BIG 

liquidation savings! 

e 4-Way Use: Trace, Project, Group Viewing and 
Individual Viewing for Versatility. 

@ 5x, 20x, 45x Objective Lenses. 

® Precision 10-20x Zoom Eyepiece. 

® Plano Mirror or Battery Powered Light (Two 
"AA" Cells Not Included) for Light Source. 

è Power Calculator® Turret. Horseshoe Base with 
Protective Rubber Pad. 12"H x 234"W x 4e"D. 


One-Year Limited Factory Warranty. 


. $559.95 


Mfr. List Price .. 


Liquidation 
Priced At Only 
Item H-2190-7087-893 
Shipping, handling: $4.00 each 


Here's a great "first" Refracting Telescope for 
viewing the heavens. It's factory new by a famous 
maker and comes to you at BIG savings, due to a 
manufacturer's overstock. We can't print the 
famous name, but call Toll-Free and we'll tell you. 


® Provides a Crisp, Wide View of the Sky. 

e 60mm Aperture, 700mm Focal Length. 

e Two Acromatic Eyepieces: 9mm and 25mm 
Yielding 78x and 28x Powers. 

e 5x24mm Viewfinder with Crosshairs/2-Ring 
Bracket. 

€ Alt-Azimuth Mount for Precise Tracking. 

® Star Diagonal Prism. Adjustable 4-ft. Tripod. 


Mfr.'s Limited Lifetime Warranty. 


Item H-2190-7106-354 
Shipping, handling: $7.00 each 


Our special arrangement with FOX allows us to 
offer this factory new Radar Detector at great 
savings! 

è Sensitive Superheterodyne Model Detects K, X 
and Pulse Radar. 

e Alerts You to Radar Ahead or from Behind. 

® Dependable, Exclusive Analog Microcircuit. 

® Reliable LED Lights and Alarm Sounds Remind 
You to Check Your Speed. 

e Special Alarm Feature "Clicks" When Radar is 
Detected. As You Get Closer to the Source, the 
Clicking Becomes Faster. 

e Compact, Just 142"H x 334"W x 4"D. 

e Cigarette Lighter Plug, Hdwr., Instructions Incl. 


1-Yr. Ltd. Factory Warranty Parts/Labor. 
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Compare At. . 


Priced At Only 


Item H- 2190-7060-122 
Shipping, handling: $3.75 each 


To order by credit card, 24 hours a day, 7 days a week. Toll-Free: 1-800-328-0609. see order form for ordering information. 


For Quality and Value... COMB You Can't Beat C.O.M.B.! 


CASIO" 3-IN. DIAGONAL BLACK 
AND WHITE LCD POCKET TV 


= 


| 35mm 3-D CAMERA 


You No Longer Look At Pictures, You Look Into 

Them with Realism and Incredible Depth! 

Our arrangements with a trading company mean 

BIG savings on a factory new Nimsio™ 3-D 

Camera! 

® Automatic! Just Aim and Shoot at Shutter 
Speeds from 1/30 to 1/500 Second. 

è Quadra Lens! Four 30mm f/5.6 Air-Spaced 
Triplets for Sharp, Clear Pictures. 

è Get 18 3-D Color Prints from a Standard 36- 
Exposure Roll of 35mm Color Film. 

e 3-D Processing Available from a Connecticut 
Firm. 

e Compact! Just 2%e"H x 53&"W x 15&"D. Indi- 
cators for low light, battery OK. 

60-Day Limited C.0.M.B. Warranty. 
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Item H-2190-5242-003 
Shipping, handling: $4.50 ea. 


Your check is welcome! No delays in processing orders paid by check. see order form for ordering information. 


Due to our special arrangement with 
CASIO®, the innovators in TV minia- 
turization, this factory new Model TV30 
is available at a LOW liquidation 
price... with NO compromise on quality! 
Watch Favorite Programs Any- 
where! This personal TV works great 
indoors and outdoors...so you can 
watch drama on demand, soaps and 
sports on-the-run! 
e Snap-On Back Light (Included) Aids 
to Provide Best Picture When Light is 
Scarce. Ideal for Indoor Outdoor / Use. 


€ U.L. Listed AC Power Adaptor 
Included. Or, Uses 3 "AA" Cells (Not 
Included) for TV Viewing Anywhere. 

e 3" Diagonal Solar Projection Screen. 

è Automatic Channel Search 
Electronic Tuner with On-Screen Bar 
Indicator Makes Locating Programs 
a Snap. 

e UHF/VHF Reception with Adjustable 
24" Telescoping Antenna. 

® Built-In Speaker with Volume Control. 

è Earphone for Private Listening. 

e Compact, Just 1"H x 536"W x 31" D. 


Keep all your camera or video equipment handy, 
organized and well protected in this well padded, 
Cordura Nylon Camera Bag. An inventory 
adjustment makes it available at a LOW liqui- 
dation price! 


e Rugged Cordura Nylon with Side 
Buckle Closures. 

e 9 Movable Interior Space Dividers with Velcro, 
So You Can Customize Compartments to Fit 
and Protect Your Gear. 

e 14 Film Can Holders with 15"W x 8v2"D 
Lid Pocket for Added Storage. 

è 3 Large Exterior Pockets! One 14" x 714" Pocket 
and Two 7%" x 7" Pockets with Non-Metal Zip 
Closures. 

e Sturdy Carry Handle and Shoulder Strap. 

è Attractive Slate Blue with Black Trim. 

€ Overall Size: 1012"H x 21"W x 10⁄2" D. 


=. $39 


Item H-2190-7058-308 
Shipping, handling: $6.00 ea. 


NYLON CAMERA BAG 


3-Year Limited Factory Warranty Parts and Labor. 


Liquidation Priced At Only ................. 
Item H-2190-7118-235 Shipping, handling: $5.00 ea. 
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3 ULTRALITE' WOODS 
Save on first quality Wilson? Ultralite* Woods ata 
price BELOW dealer cost, due to an overstock! 
Lengthen your drive and shorten your score with 
this fine trio of name-brand woods. Order TODAY! 
After all, the Wilson * name is more than just "par 
for the course"! 


e Obtain Greater Accuracy as You Sharpen Your 
Game with These Excellent ProLine Clubs. 
e Top Quality Ultralite®...1, 3 and 5 Woods. 


e Wood Laminate Heads Combined with Light- 
weight Steel Shafts. 


e Men's Right-Handed Models. 
e Comfortable Rubber Grips. 


Mfr. List Price ........ $300.00 


unit SQQ 


Item H-2190-7037-203 
Shipping, handling: $5.00/set 


A Complete Xerox? System... At a Remarkably LOW Price! 


XEROX' COMPUTER FOR BUSINESS, & PERSONAL USE 


XEROX®...The Name You Can Trust! 


For over 20 years, Xerox® has been the world leader 
in office copying equipment and related products. 
They have set standards that others can only imitate. 
The Xerox® 6064 Personal Computer was designed 
to meet the demands of business, professional, and 
personal computing today, and into the future! We 
are proud to offer this complete Xerox® System at a 
remarkably LOW price. Compare for yourself...then 
buy your Xerox® 6064 from C.O.M.B.! 


Get the Xerox? Advantage! The Xerox® 6064 
offers you the advantage of running IBM™-com- 
patible MS™-DOS, so you can run the hundreds of 
business and professional software programs avail- 
able today! And the Xerox® Personal Computer is 
easy to use! It's designed to get you up and running 
as quickly as possible with computer-aided doc- 
umentation covering all aspects of personal 
computing. 


Take A Look At All These Features: 
è Industry Standard IBM™ PC/XT-Compatibility. 


è Processing Unit with 256K RAM. Expandable to | | 1 
640K. Features an 8 MHz Intel 8086-2 EHI. ij nei 27777777 2777 
Microprocessor. | : y EEE 27 


e Two 514" Floppy Disk Drives, 360K Each. 


e Seven Expansion Slots, Plus a Serial Port for 
Communications or Printer, and a Parallel Printer 
Port. 


è High-Resolution 640 x 400 Pixel Monochrome 
Monitor, with 12" Diagonal Non-Glare Screen, 
Swivel-and-Tilt Base for Easy, No-Strain Viewing. 


è Comes with ScreenMate™...a User Friendly 
Guide to the Many Useful Functions of the MS™- 
DOS Operating System. ScreenMate™ is Menu- 
Driven...Eliminates the Need to Remember 
Complicated Commands!...Lets You Select From 
a Menu and Provides Clear, On-Line Instructions 
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Count on Xerox? for Service and Support! 


When You're Not Sure About Your Next Step. 
e Standard 83-Key PC Keyboard with Mouse 
Interface (Mouse Not Included.) 


Complete Instruction/Reference Manuals and 
Software Included: 


If you're considering an IBM™-compatible personal 
computer, don't be misled by price alone! The 
system: we are offering is a complete system...very 
easy tc hook up and use...and very affordable. But 
more than that, each system we sell is backed by 
Xerox® service and support. When you buy this 


system, your name and computer's serial number 
will be automatically registered with Xerox®. Should 
you have a question or need service, a network of 
over 150 Customer Application Support Centers 
stands ready to help. Before you buy...compare! 
Xerox? is your best value! 


e "Getting Started" Booklet. 
e Quick Reference Guide for ScreenMate™ 
e Four Comprehensive Reference Guides. 


NM... 


Over 150 Service Centers Nationally. 
Manufacturer's Limited 90-Day Warranty. 


32224.80 


Item H-2190-7118-557 Shipped Freight Collect Ship. Wt.: 79 Ibs. 


e Two x-Cel™ Training Diskettes. Mfr. Sug. Retail " m" à& WW ££ H8 Bh à» m Àb à 2 W à 
e Two Diagnostic Diskettes. 
e GW'"-BASIC Interpreter Diskette. Priced At Only ........ e 
e MS™-DOS/ScreenMate™ Operators Guide 
Diskette. XEROX*, ScreenMate™ and the identifying numbers herein are trademarks of XEROX* CORPORATION. 
IBM'" and IBM'" PC/XT are trademarks of Intemational Business Machines Corporation. 
® Twenty Blank Diskettes. MS™-DOS is a trademark of Microsofi Corporation. 


Toll-Free: 1-800-328-0609 


Sales outside the 48 contiguous states are subject to 
special conditions. Please call or write to inquire. 


TA ic : 


Credit card members can order by 
phone, 24 hours a day, 7 days a week. 


SEND ME THE ITEMS | HAVE LISTED BELOW 


| SEND TO: 


Item H-2190 

C.O.M.B. Direct Marketing Corp. 

1405 Xenium Lane N/ Minneapolis, MN 55441-4494 

Send the items indicated at left. (Minnesota residents add 696 sales tax. Sorry, no 

C.O.D. orders.) 

O My check or money order is enclosed. (No delays in processing orders ; 
paid by check) 


Sales outside 48 contiguous states are subject to 
special conditions. Please call or write to inquire. 


Acct. No. 


Charge: O VISA® O MasterCard, O Discover*M O American Express® 
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Cosmic clock dates the universe 


Ask a glib physicist for an estimate 
of the universe’s age, and he might 
reply, "About a billion years older than 
the galaxy" But how old is that? A 
radioactive isotope being studied at 
Lawrence Livermore National Lab, 
in California, may provide a clue. 

One way to zero in on the galaxy's 
age is to date the elements that have 
been produced in stars since the gal- 
axy's birth. Supernovas eject these 
elements and huge amounts of elec- 
tromagnetic radiation into interstel- 
lar space. The elements, which include 
some long-lived weakly radioactive iso- 
topes, can then become the building 
blocks of other stars, planets, and 
meteorites. 

To set the age of these isotopes, you 
must determine their half-life, the 
amount of time it takes half the atoms 
of a sample to be transformed into sta- 
ble atoms. That’s what scientists at 
Livermore are doing with rhenium- 
187, which decays by losing an electron 
into its stable daughter, osmium-187. 

Why this pair? “Rhenium-187 and 


Available at most office supply and stationery stores. 


osmium-187 stick together in meteor- 
ites out in the solar system—the at- 
oms dont separate out in a gas, for 
example,” said Manfred Lindner, a nu- 
clear chemist. “That makes establish- 
ing a half-life and a cosmic clock a 
little easier.” 

Rhenium’s half-life has been esti- 
mated at 40 billion years. “But nobody 
was going to accept that until an ac- 
curate laboratory measurement was 
performed,” Lindner said. To get a 
definitive number, Lindner and his col- 
leagues started with five 100-gram 
bars of pure rhenium. After a year, 
they distilled the osmium that had 
formed—like separating alcohol from 
corn mash—and weighed it on a spe- 
cially devised supersensitive mass 
spectrometer. The result: one-billionth 
of a gram of osmium. “Knowing that, 
we determined that the half-life of rhe- 
nium was 43.6 billion years," Lindner 
told me. “It’s disappointing that it’s 
so close to the old number.” 

How do you jump from there to the 
age of the universe? “There were two 


Pilot ir 
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periods in which osmium-187 formed," 
Lindner explained. "The first is from 
rhenium-187 in the primordial dust. 
The second is from rhenium that con- 
densed in meteorites. We're really 
interested only in the primordial os- 
mium. We know rhenium's half-life, 
so we can mathematically correct for 
the osmium in meteorites that has 
formed since solar condensation. Given 
the amount of primordial rhenium-187 
and osmium-187, and the decay rate, 
we can figure out how old the rhenium 
had to be to generate the osmium-187. 
We think that rhenium—and the gal- 
axy—are 11 to 18 billion years old." 
That agrees with and strengthens 
the current estimate of the galaxy's 
age. But to fine-tune the rhenium- 
osmium cosmic clock, scientists must 
take into account other factors that 
may have affected decay rates. “For 
example, we don't know the average 
temperature inside stars," said Lindner. 
"When all the parameters are known, 
we'll be able to come up with a fool- 
proof number.’—Richard Layne 
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u9 Brougham’s medium point. 


Because you are w/o you are, you're always looking 

for new ways to express your boldness: The way you 
dress, the car you drive, even the pen you write with. 

And only Pilot is bold enough to create a pen that's 

as bold as you are. In a ^me too" world only Medium 

Point Brougham stands out with a stroke that drives 

your point home, powerfully. Boldly! Decisively! Clearly! 

Buy one today. Only $1.29. 
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n extraordinary new series 
of official legal tender coins— 
the first of its kind ever issued 
by any government... 


The coins in this collection 
will bear the first new 
coinage portrait of Queen 
Elizabeth II to be issued in 
20 years. Shown actual 
size. Diameter: 35mm. 
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The Government of the Bri 
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ish Virgin Islands announces 


The TREASURE COINS 
of the Caribbean 


A collection of 25 silver Proof coins, portraying the most important 


IN SOLID STERLING SILVER 


sunken treasures of the Caribbean—recovered and unrecovered. 


Available by subscription only. 
Face value: $20 U.S. / Price for 
Collector's Proofs: $25 U.S. 

Price guaranteed for subscriptions 
entered by April 30, 1987. 


THE CARIBBEAN ... crossroads of 
empire and wealth. Where galleons, 
men-of-war and marauding privateers 
challenged the elements—and one an- 
other—in their quest for treasure. And 
where, today, adventurers explore for 
those ships that went down long ago— 
laden with riches beyond measure. 

Now, for the very first time, you can 
acquire a collection of official coinage 
that embodies this seafaring heritage of 
the Caribbean. A collection of monetary 
coins unlike any other ever issued. 
Consisting of 25 sterling silver coins 
that recapture, in superb sculptured 
detail, the legendary treasures of the 
Spanish Main. 
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The Franklin Mint 
Franklin Center, Pennsylvania 19091 


OFFICIAL SUBSCRIPTION APPLICATION 


The TREASURE COINS of the Caribbean 


As legal tender of the British Virgin 
Islands, the coins will bear a face value 
of $20, equal to $20 in U.S. currency. 
The coins are large—the size of cov- 
eted pieces of eight. And Proofs will be 
struck only in solid sterling silver. The 
use of this precious metal is becoming a 
rarity in world coinage—especially in 
coins of this size and weight. 

Portrayed on the coins will be the 
most significant treasures of the fabu- 
lous ships of fortune lost in the Carib- 
bean. Each has been selected through a 
major initiative involving marine ar- 
chaeologists, treasure-divers, and such 
noted repositories of maritime records 
as the British Museum, Lloyds of Lon- 
don, and the Archivo General de las In- 
dias —the leading authority on Spanish 
colonial shipping. 

There will be coins showing the great 
riches of empire ... bejeweled rings, ex- 
quisite works of silver and gold, royal 
revenue and private wealth that never 
reached its destination. Other coins will 
depict significant archaeological finds 
—offering a view of life during the age 
of exploration. And perhaps most in- 
triguing of all will be the silver coins 
portraying those treasures still undiscov- 
ered —but whose existence is known 
through drawings, ships’ manifests, 
and maritime disaster reports. 


Taken together, these 25 match- 


Please enter my subscription for one Proof Set of “The Treasure 


Coins of the Caribbean,” consistin 


of 25 coins of the British 
Virgin Islands with the face value of $20. each, to be minted in 
solid sterling silver and sent to me at the rate of one per month. 

I need send no money now. I will be billed $25.* for each silver 


Signature 


Mr./ Mrs./ Miss — 


Proof, beginning when my first coin is ready to be sent. This price 


n pepe to me for the entire series. My presentation case 
Wi 


be sent to me at no additional charge. 


*Plus my state sales tax and $1. for shipping and handling 


Address 


City, State, Zip 


ing denomination coins will constitute 
the most comprehensive series ever is- 
sued on a unified theme. A collection 
unequaled in scope by the coinage of 
any nation in our time. 

The collection is available by sub- 
scription only. The Government of the 
British Virgin Islands has authorized its 
official minter, The Franklin Mint, to 
accept and fulfill valid applications. 
Subscriptions entered by April 30, 
1987, will be accepted at the guaran- 
teed price of $25 for each sterling silver 
Proof. To make this guarantee possible, 
the minter will contract for sufficient 
silver, at current prices, to cover the en- 
tire series of coins for each subscriber. 

Each Proof coin will be accompanied 
by a reference folder and location map, 
relating the intriguing story of the treas- 
ure portrayed. A special presentation 
case for the collection will be provided 
at no extra cost. 

By entering your subscription now, 
you and your family can share a unique 
adventure in collecting—as you build a 
valuable treasure of solid silver coins. 
To acquire your collection at the guar- 
anteed price, return the accompanying 
application by April 30, 1987. 


Please mail by April 30, 1987. 


ALL APPLICATIONS ARE SUBJECT TO ACCEPTANCE. 
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ar or Carry! 
Radio Shack's Cellular Phone is Easy to 
Transfer From Car Car or Carry With You. 
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And it's the First Full-Power 
Mobile/Portable Telephone . 
You Can Install Yourself. 


Goes Anywhere. Radio Shack's 
CELLUFONE™ 200 phone 
keeps you in touch while you drive. You 
can arrange appointments, receive im- 
portant messages from your office, and 
avoid unnecessary trips. Snap on the 
Portable Adapter Pack* and you can be 
on line at a job site, in a boat, and wher- 
ever there's cellular service. The tran- 
sportable also moves easily to your 
al car, so you or a family member 
will never have to drive "alone". 
Full Legal Power. You get the power 
you need for maximum range in or out of 
a vehicle. The 3-watt output is five times 
the power of many cellular portables. 


Now in Most Major Cities. Radio 
shack obtains your cellular number, pro- 
grams your phone, and handles the 
start-up paperwork. The basic phone is 
$1199 and you can lease-to-own for as 
low as $39.95 per month" . Visit our store 
near you today for a demonstration. 


Radie Shaek 


A DIVISION OF TANDY CORPORATION 


"Mobile antennas, portable adapter and batteries extra. Lease avail- 
ability and terms may vary in different service areas. Prices apply at 
participating Radio Shack stores and dealers 
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Tiny circuit 
sharpens 


giant TV 


Giant projection TV pictures call for 
high-quality video signals. Noisy im- 
ages or slightly blurred details, I've 
found, may go unnoticed on a table- 
model set, but spoil viewing on a 
seven-foot screen with my vintage two- 
piece projection TV. 


Thats why I wanted to try the | 


Novabeam 100 projection TV monitor 


from Kloss Video Corp. (640 Memo- |- 


rial Dr, Cambridge, Mass. 02139). 
Built into this 80-pound $3,885 pro- 
jector, says Kloss, is a Faroudja (far- 


oo-jah) circuit. It's a special circuit | 


that reduces noise and even restores 
and sharpens picture details. I tried 
a version that beams 6.5-foot images, 
but other 100s deliver 5- and 10-foot 
pictures. You need a separate tuner 
or another video source, which may 
be computer graphics or data. 

After turning on the 100 with its 
digital remote control, which handles 
all adjustments, I tapped the "test" 
button. A plus sign, off-color white, 
flashed onto the screen. Looking closer, 
I noticed separate red, green, and blue 
images, slightly offset, actually formed 
the cross. As I pushed eight more keys, 
the blue and red images shifted up 
and down, then left and right, until 
both covered the green image. Result: 
a sharply focused pure-white test 
pattern. 


Now, with the set's three Novatron | 


projection tubes [PS cover story, May 
"19] in register, I tuned in a slightly 
noisy cable TV channel. To test the 
100's Faroudja circuit, I held the “de- 
tail" button down several seconds, 
maximizing its effect. The huge, ex- 
ceptionally bright image on the screen 
surprised me. Normally, when I crank 
up the detail control on my projection 
TV—or any color set—noise is accen- 
tuated as the images become crisper. 
With the Novabeam 100, though, faint 
picture noise vanished as the images 
became subtly sharper. VCR tapes I 
tried benefited similarly. 

The Novabeam 100's Faroudja cir- 
cuit employs video-processing tech- 
niques used only in professional 
applications until now. In the 100, the 
Faroudja circuit selects image details 
that fall below a certain contrast level. 
The "detail" setting varies the level 


of detail restoration. Large changes in | 


contrast levels are ignored by the cir- 
cuit; that avoids exaggerated sharp- 
ening at the edges of objects, a 
problem with some add-on enhance- 
ment devices.—John Free 


If it's information you want, just dial 1-800-VISIT-NC, toll- 
free. Or just send us this coupon. 


. Either way, well send you a North Carolina travel package 


absolutely free. Its a wealth of information on 
the tallest mountains in the East. An endless 
stretch of Carolina coast. The excitement of 
our cities and the charms of our towns. 
So before you hit the highway, get our 
package. And let your fingers do some walking. 


NAME 


ADDRESS 


CITY STATE ZIP 


FREE NORTH CAROLINA TRAVEL PACKAGE 
MAIL TO NORTH CAROLINA TRAVEL, DEPARTMENT 612, RALEIGH, NORTH CAROLINA 27699 


OR CALL 1-800-VISIT-NC, OPERATOR 612 (MON — FRI, 8 A.M.— 5 P.M.) 
NORTH CAROLINA IS THE SITE OF THE U.S. OLYMPIC FESTIVAL, JULY 1987. 


How Io 
Improve Your Lot 


N ow you can easily turn a bare back yard into a 

showplace in less than a year. Just try our 20-Ib. P 
Mantis Lightweight. Use it to prepare your soil for planting. Or dili 4 
to speed-weed between growing plants. You'll get amazing 
results. Lovelier flower beds. Healthier vegetable gardens. 

Even greener grass and neater shrubs. (Our handy 

attachments make yard work a breeze.) Mail our coupon 

for details today. 


CALL TOLL FREE 1-800-344-4030 
IN PA, CALL 1-800-342-0052 


= re changing the way Americans garden. 


Mantis Manufacturing Co. "-—- 
NX 1458 County Line Rd., Dept. 23037 | WAW ; 
Huntingdon Valley, PA 19006 -— . Ha. 


O Rush free details on the Mantis Lightweight and 
your Risk-Free 3- Week Trial. 
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City 
State 
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NEW FREE BOOK 
DISCUSSES 


HOW TO 
SELL YOUR 
INVENTION 


Do you have an invention you intend 
offering to manufacturers on a sale or 
royalty arrangement? If so, by all 
means write for our free booklet as a 
guide, whether you do it yourself, or 
employ us to help you. 

It's free for the asking and here are 
just some of the subjects it covers. 

* How to Describe Your Invention so 
Manufacturers will take Notice 

* The Next Step to Take if a Manufac- 
turer Shows Interest 

* Approximate Royalty Rates Man- 
ufacturers are Currently Paying 

* If Your Invention is Sold Outright 
for Cash 

* Or, Part Cash, Part Royalty 

e Submitting Your Invention Before 
Patenting 

Our reason for giving away information 

we've gathered over our 26 years in this 

business is simply that we hope you 

read it and employ us at our reasonable 

fee rather than do it yourself. But that 

will be for you to decide. 

But understand, we are not promot- 
ers, developers, brokers. Ours is a tech- 
nical service of writing descriptive 
materials for your invention and select- 
ing the right manufacturers who poten- 
tially should be interested in it. The 
materials we prepare are your property. 

We are not patent attorneys. For 


questions relating to proprietary rights, | 


searches, patentability, you should con- 
sult a Registered Patent Attorney. 

But back to the booklet. We want you 
as a client but only if, after reading it, 

ou think you need us. Otherwise the 
et will show you how to do it your- 
self. 

Use the coupon below. We'll rush the 
booklet to you. No obligation whatever. 
(But please no drawings or models at 
this point.) 

REFERENCES: Your own bank, at- 
torney or Chamber of Commerce. 

Mail the coupon Today. Please en- 
close $1 for postage and handling. 
Kessler Sales Corp.,Dept. D-73 Fre- 
mont, Ohio 43420. 


"E MAIL THIS COUPON EP 


E Mr. K. O. Kessler, President i 


i Kessler Sales Corporation 

Dept. D-73 Fremont, Ohio 43420 L 

B Please mail me the FREE booklet explaining H 

Ẹ how to go about selling my invention. This f 

i does not obligate me in any way. I am enclos- 
ing $1 for postage and handling, so rush the D 

§ booklet by return mail. 

: BB Luo 

B Street Address... 1 1] 

a city State. — Zip d 
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MICROPOROUS MEMBRANE | 


CARBON 
ELECTRODE 


ZINC DEPOSIT T 


High-energy battery 


CARBON 
ELECTRODE 
(BROMINE 
ACTIVE) 


ZINC BROMIDE STORAGE 
TANKS 


PERTH, AUSTRALIA 
"It doesn't look a bit like a battery," 
says Professor Ian Ritchie, showing me 
two gallon-size cylindrical tanks topped 
by an upended box in his laboratory. 
This strange rig is a new type of high- 
energy zinc-bromine battery being re- 
searched here at Murdoch University 
in Western Australia, and sponsored 
by Exxon Research and Engineering 
Co. and Energy Research Corp. 

“It’s a breakthrough in electrochem- 
istry,” claims Ritchie. “For a given out- 
put, this battery has twice the energy 
density of the usual lead-acid type, is 
far lighter, and uses cheap abundant 
materials. Most important, it has a 
virtually unlimited charge-discharge 
cycle life, so a battery could last al- 
most indefinitely" Researchers hope 
the battery will evolve into tennis- 
court-size systems. These could save 
millions of dollars in power-station 
construction by storing energy from 
present plants during off-peak hours. 
The batteries could also store energy 
from wind and solar plants. 

In conventional lead-acid batteries, 
Ritchie explains, energy is stored in 
the electrode plates. Chemical reac- 
tions slowly degrade the metallic 
plates until they fail, and the entire 


battery is usually junked. But with 
the zinc-bromine battery, energy is 
stored in the electrolyte fluid, which, 
like water in lead-acid batteries, car- 
ries electric current between the plates. 

Both plates in Ritchie's experimen- 
tal battery are carbon and serve as a 
source of electrons. The plates are 
chemically inert and won't fail because 
of deterioration. A cell (see diagram) 
is split into two sections by a plastic 
membrane. A zinc bromide solution is 
pumped into both sections from sepa- 
rate storage tanks. 

During charging, zinc ions are 
drawn from one solution and depos- 
ited on the negative plate as zinc 
metal. On the positive side, bromide 
ions are converted to bromine. One so- 
lution is deficient in zinc ions, and the 
other is deficient in bromide ions but 
rich in bromine. The porous separa- 
tor membrane permits current flow be- 
tween the plates. 

The electrochemical process is re- 
versed as current is drawn from a bat- 
tery. Each square foot of 1.8-volt cell 
area delivers some 30 amperes. Fresh 
solution is pumped continuously from 
the supply tanks, whose size deter- 
mines the energy capacity of a bat- 
tery system.—David Scott 


MAKE YOUR CARS “GF 
| ENGINE WORK BETTER- S 
LAST LONGER-WITH Tut utoil 


RE fA e better than other 


mies .the list 
keeps growing. 


— you'll spend less to 
run the car you now own. 


Here's How Patented Tufoil Technology, using 
PTFE increases engine life... does much more! 


How? By dramatically reducing your engine's internal friction and 
| operating temperature. Now you can get much longer life from your car's 
engine and save hundreds on gas. Many Tufoil customers are 
reporting astonishing performance results! 
JUST WHAT IS TUFOIL? 
AND HOW DOES IT WORK? 

TUFOIL is an exacting formula of synthetic and mineral oils— 
combined with friction modifiers and particles of PTFE—the 
slipperiest substance known to man. Commonly called Teflon or ^ | 
Fluon, its particles are so small they'll pass right through Fae Life 8. In New York State, the maintenance engineer at a major automobile manu- 
your oil filter—to form a protective coating over all your , facturer reports in-plant propane Tuelod lift trucks engine life is doubled 
engine parts. TUFOIL will mix with, and improve the Gua g, More M bold departments and racing drivers are switching to Tu- 
performance of any motor oil you are presently using, foil* to save engine wear and fuel for faster fiction: -less starts 

cutting friction to the lowest level of any known lubricant! 10 iiel nany ase apis Ms qs espe ene 
| The U.S. National Bureau of Standards tested TUFOIL on dels aed Sad tors af thousands of eia niles aided: E 
| their 4-ball tester and found it has a surface friction of .029. 
The published value for Teflon is .04 so TUFOIL is testing 


1. Read text for the National Bureau of Standards data. 

2. Six U.S. and a number of foreign patents have been awarded to Fluoramics 
for Tutoil*. More are pending. 

3. Independent laboratory tests throughout the country and throughout the 
world have proven Tufoil's claims of making your car's engine run better, 
smoother, cooler 

4. In Canada, government tests show a big improvement in low temperature 
starting for gas and diesel engines with Tufoil* (5% fuel savings) 

3. In Australia, researchers at the University of New South Wales reported 
fuel savings of up to 7*6 

6. In Israel, scientists at the Technion Research Institute found Tufoil" a reli- 
able lubricant for scorching desert driving. Save fuel too (4%) 

7. |n Texas, stationary engines used to pump natural gas are lasting more 
than twice as long and running cooler on hot sunny days when Tufoil* is 


slipperier than Teflon! Most engine wear and damage occurs during starting. pleas - Men you in your engine down 
2 EE This is where Tufoil makes a gigantic difference. on a hot summer day, particularly after a turnpike 
Tufoil® technology works . . . here's more proof! Driving causes only a small percentage of "Un, it's often hard to start. Hot parts expand and 


the wear on your car's engine; much occurs pinch together. TUFOIL's super low friction helps 
| you get going easier. Cold weather puts a big strain 


during gioi BIA ae quss in on your battery and starting motor. Recent Cana- 
before your oll has circulated sulTicientiy to dian government and independent lab tests in Mich- 


MANI | work. With Tufoil, internal engine parts are igan verify improvements when TUFOIL is used. 
protected even while the rest of your cars oil — Cranking speed for gas engines improved 6.1% . . . 
is still settled down in the sump. diesels 9.6% . . . and a 5% fuel savings too. Six 


; U.S. patents so far! Make win E m 
Tufoil protects your engine best. It's the most sophis- — jj; i e winter and summer driv 
licated engine lubricant ever developed for your car. 


You'll feel your car respond better, start TRY AN 8 OZ. BOTTLE OF TUFOIL 
quicker, accelerate faster, climb grades more FOR 30 DAYS OR 1000 MILES 
easily, idle smoother . . . and you'll notice the If you're not satisfied, simply send us proof of 
results the first time you use it. Tufoil is the purchase with a note and we'll refund your 


Home Mechanix says, “One PTFE additive, TUFOIL, has 
undergone field tests and has scientific evidence backing 


money immediately—no questions asked. 


next best thing to engine insurance! Send for Tufoil today and prove to yourself 


its claims for easier cold weather starting and improved l any weather, vest their entire performance the amazing increase in your car's performance. 
lubrication and fuel economy. Others do not.” range, engines with Tufoil run easier. Fill in the coupon today. Or call TOLL-FREE 
Tufoil's remarkable friction reducing formula will keep 1-800-922-0075. 
Tufoil turns your motor oil into a super lubricant, your engine temperature lower to prevent overheating. [in New Jersey. call 201-825-8110.) 
protecting all internal engine parts. SEND FOR FREE BROCHURE — 30 ANSWERS TO TUFOIL QUESTIONS! 
= RENDERE 7 a 
SPECIAL Aun my Tufoil order: Fluoramics, Inc 
aa s 3 
JSEREEES Fí EE | © ONE80oz. bottle... treat one car for . 103 Pleasant Avenue | 
THREE FOR TWO OFFER | $14.25 (plus $3.50 shipping and Upper Saddle River, N.J. 07458 i 
We wanted to say "Thank You" to our old I a LL ÉL My check or money order for $ is enclosed i 
ICA | TM guarantee. MI AE —— 
b boe customers. Here's the best way we - E pe E C RIG zd i a RN i 
now now. for $25.00 (plus $4.00 shipping ELA a D 
Just check the box and mail in your order for gave Prev vv sania 
| | : | | | Exp. Date 
2 bottles. We'll send you one free. j Special Offer 4 i} 
| Signature | 
lm an old TUFOIL customer and After you've tested TUFOIL, and lie it eins 
| LI love it! Please send one free | — buy a gallon of TUFOIL to share with Address i 
bottle with my order for two. - your friends & save $159*tt. City 
ONE GALLON . . . treat 16 cars for 
FLUON® is reg. TM. of ICI Americas inc. U.S. Patent No. 4.224.173 y $125.00 (plus (6.00 shipping State —__dip____ ERE 
Lane S SM dig A Sie UR ibat Gace i and handling. iNJ residents please add 65 sales tax) Orders to Canada Send check i 
US. Patent No. 4.284.518 and pending os | ‘over the single bottle price Or THU RSE TEES CENG AAR SA eae a ND charges -j 


Butler in 
a box 


The butler obeys voice commands or 
can be controlled remotely via house 
intercom or home computer. 


By JIM SCHEFTER 
Drawing by Roy Doty 


walked into the dawn-lit living 

room and spoke normally: “Hobson.” 

"That you, boss?" came the re- 
sponse from a corner of the room. 

"Lamp on." 

"You got it, boss" The table lamp 
came on, flooding the room with light. 
In the corner, a 3-by-9-by-11-inch shiny 
box—called Butler-In-A-Box— waited 
patiently for my next command. 

Butler-In-A-Box is the brainchild of 
(Gus Searcy, a professional magician 
and computer buff who got tired of 
being teased about making coins dis- 
appear but not being able to turn on 
the lights “magically.” So he used his 
electronics talent to perfect a state-of- 
the-art voice-recognition system that 
performs work around the house. The 
butler can recognize and respond to 
as many as four different voices in a 
noisy room. It ignores the sounds of 
radio, television, or loud conversation, 
but answers quickly when one of its 
“masters” calls it by name. 

“How it works is a secret," Searcy 
says with a magician's glint. "It's re- 
ally a computer, but it doesn’t look like 
one." The unit uses standard X-10 
remote-control modules to operate 
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electrical devices via your house's wir- 
ing system. In addition, it’s a voice- 
controlled telephone, burglar alarm, 
and on-off timer. 

As I found out, training the butler 
takes several hours. First, you go 
through a multi-step keyboard process 
that ends with reciting a series of 10 
phrases from about five feet away to 
etch your voiceprint in its 64-kilobyte 
memory. Next you choose and recite 
its name (I liked Hobson), which is 
used to activate the system, and you 
say other commands it’s to recognize 
such as “no,” “on,” “off,” and “please.” 

Then you teach the butler its jobs. 
“Alarm” and “telephone” are pro- 
grammed into its brain, but for each 
X-10 module it’s to control, you recite 
a name such as "den" and “living 
room." It can handle up to 32 mod- 
ules for voice activation, plus another 
32 that are timer-controlled. 

The butler also accepts up to 16 
names and telephone numbers: You 
say the name; the butler finds the 
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right number and dials it. The butler 
wont answer the phone automatically, 
but when someone calls you can say 
"telephone" and answer by talking 
through the built-in speaker phone. 

For burglar-alarm functions, you say 
a secret password. If the butler “sees” 
a burglar with its infrared detector, 
it goes to work: “That you, boss?" it 
asks. Repeat the password quickly, or 
the butler panics and every light in 
the system begins to flash on and off. 

“Butler-In-A-Box is for the gadget 
freak, the computer buff, and the 
handicapped," Searcy says. "It isn't for 
everyone." It also isn't perfect. Searcy 
compares it to a slightly deaf 80-year- 
old man. But if it gets a command 
wrong, a sternly spoken “No!” yields 
an apologetic "Sorry, boss" or "My mis- 
take," along with the chance for you 
to repeat yourself... sometimes two 
or three times. 

The Butler-In-A-Box is $1,495 from 
Mastervoice, 10523 Humbolt St., Los 
Alamitos, Calif. 90720. us 


When an unwelcome intruder wanders into 
American air space, it’s our job to track him down and show him the way out. 
EM. oe hometown Air National Guard. Pilots, engineers, tadar technician 
unication ica unication specialists —each just one weekend a month and fifteen days a year 
Sa wen e. you've got it 
It big responsibilty So eed good Maybe what takes. Call 800-638-0936 


pias renard Americe sies. At National Guard == 


Americans at their best. 
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ND FIRST! Here's the first truck 
ever to win the prestigious Industrial 
Design Excellence Award (IDEA). It's 
loaded with power. Loaded with per- 
formance. And all at our lowest 
sticker-price. 


BIGGEST CARGO SPACE. Pack it up! With 
the most cargo volume of all leading compact 
trucks, it'll take all you can dish out. Double-wall 
bed construction means twin layers of steel insu- 
late the sleek outside from whatever you throw 
inside. And there's more between-wheel-well 
space than any other pickup in its class. A full 3.4 
feet for those wide loads. 

WIDEST CAB. Size it up. Sit three across with 


the most hip room of all leading standard com- 
pact trucks. Nissan s roomiest cab ever was 


JEST. 


sity ENGINE. Turn it on, it's made 
to perform. A 2.4-liter, fuel-injected sian sees 
to that. Twin-spark plugs and a hemi-head help 
crank out the most horsepower and torque of all 
the leading standard compact trucks. The 5 
speed is standard 

independent front suspension, steel-belted 
radials, and rear leaf springs combine to provide 
a smooth, easy ride without sacrificing payload. 
The rear brake's proportioning valve automati- 
cally adjusts to payload for improved braking 
under load. The Hardbody 4X2. Works tough. 


designed around you. The enormous windshield Plays rough. See your Nissan Dealer today 


and side gass give youa FOR TOUGHNESS AND VALUE 


commanding view. 


there's more leg, shoulder, | | 
and head room than you ever THE NAME IS NISSAN 
thought possible | - | BW 


What's News 


The two homes that grace this month's 
cover seem light-years apart in every 
way, but they actually have much in 
common. Both the geodesic dome and 
the conventional-looking house use 
fire-retardant polystyrene foam pan- 
els as insulation and as the form- 
work for their reinforced-concrete 
structures. 

We've covered a few foam-and-con- 
crete building systems before [PS, Jan. 
'84 and May '81], but these two tech- 
nologies have an added attraction: 
Both have a track record of pro- 
ducing superinsulated houses that cost 
no more to build than comparable 
houses with standard insulation. That 
changes things. With most energy- 
saving building sys- 
tems, the potential 
buyer has to con- 
sider the payback: 
"How long will it 
take, in savings on 
energy bills, to make 
up the added cost of 
the more energy-effi- 
cient house?” In 
mild to moderate cli- 
mates, the answer 
may show a savings 
account at your local 
bank to be a better 
investment. But if it costs no more to 
build, a superinsulated house can 
make sense just about anywhere, even 
in south Florida. Indeed, with electric- 
ity costs as high as they are in many 
places, the savings on air-conditioning 
costs alone can be substantial. Elaine 
Gilmore’s article tells why this is so. 


Advanced-technology plane 


The Italian-built Piaggio P-188 Avanti, 
shown in the photo above in one of its 
early test flights, incorporates some 
of the newest innovations in aviation. 
The Avanti has two counterrotating 
Pratt & Whitney PTG6A-66 turboprop 
engines that turn five-blade Hartzel 
propellers. About 20 percent of the 
Avanti consists of composites. The 
plane will carry six to nine passen- 
gers and have a top speed of 400 knots. 
The Italian firm plans to deliver the 
plane to buyers next year. 


Victorious Voyager 


When we ran a photo of Burt Rutan’s 
Voyager on our cover in September 
1984, there was considerable doubt 
whether this strange plane could 
achieve its goal of flying nonstop 
around the world without refueling. 
But our staff had a hunch that 
Rutan’s flying gas tank would make 
it—some day. Now Dick Rutan (Burt’s 
brother) and Jeana Yeager (no rela- 
tion to Chuck) have actually flown 
Voyager around the globe, one of avi- 
ation's greatest feats. News magazines, 
live TV broadcasts, and newspapers 
have suddenly made the Rutan name 
a household word. But PS readers 


have been learning about Rutan’s in- 
novative aircraft designs for years. 
If you'd like to review the remarkable 
Rutan legacy, check our cover articles 
of November '78, August '81, Decem- 
ber '83, and June ’84. 


Prize writer 


I'm pleased to announce that Science | 
and Technology Editor Arthur Fisher 


has won the 1986 American Associa- 
tion for the Advancement of Science- 
Westinghouse Science Journalism 
Award for magazines for his article 


“New Ferment in the Mirror World of 


Antimatter/Antigravity, which ap- 


peared in the July '86 issue of PoPULAR 
SCIENCE. The AAAS is the largest and 
| oldest general science organization in 


the United States. Arthur is the sec- 
ond PS writer to win this prestigious 
award. C. P. Gilmore, Editor-in-Chief, 
won the prize in 1980. 


oular 
Science 


| Car imports 


During the past few months, I’ve had 
an opportunity to talk to executives 
of two companies bringing cars to 
the U.S. from so-called Third World 
countries. Both voice optimism for 
what they see as a tremendous oppor- 
tunity to fill an important niche in our 
car market. But their performance so 
far has differed markedly. 

My first meeting took place in Yu- 
goslavia where I interviewed top ex- 
ecutives of the Zastava works where 
the Yugo is made. The Yugoslavian 
car makers told me their goal is to 
become a global automotive competi- 
tor. Based on the cool reception in the 
U.S. to the Yugo, it 
appears that Zastava 
will have a long road 
to reach that goal. 
In its first year 
on sale in the U.S., 
the Yugo has had 
sales of only 38,000 
units. According to 
William Prior, presi- 
dent of Yugo Ameri- 
ca, however, Zastava 
will be bringing out 
newer models with 
greater appeal for 
American | One such car is a 
convertible I saw in prototype stage 
at the factory. The car was designed by 
Italian designer Giorgetto Giugiaro. 
Zastava executives say the convertible 
will go on sale next year. 

On the other hand, Korea’s Hyundai 
Motor Co. is off to a meteoric start with 
over 160,000 Excels sold in its first | 
year in the U.S. What’s more, Hyun- | 
dai America President S. H. Park told 
me at a press preview in Santa Bar- 
bara, Calif., that his company will sell | 
250,000 cars in the US. this year. That 
would make Hyundai the fourth-lar- 
gest importer in this market—behind 
Toyota, Honda, and Nissan—and pro- 
pel Hyundai ahead of Mazda and 
Volkswagen, among others, in this 
most lucrative of car markets. 
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As the airliner approaches the 
airfield, the pilot dec i 
speed, descending. 
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' When the airliner reaches 
| the center of the micro- 
. burst, a severe downdraft 

causes it to sink. The pi- N 
_lot pulls the nose up and N 
increases the throttle. 
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When the wind abruptly shifts its speed or direction, it can mean deadly difficulty 
for an airliner on approach or takeoff. Microbursts—sudden downdrafts that 
cause powerful wind shears—are the chief killers of U.S. airline passengers, say 
scientists. The good news: Methods to detect and avoid microbursts are here. 
The bad news: Installation of these improvements is still far off. Moreover, these 
ill winds of change are more common than meteorologists had thought. 


By ROBERT GANNON 


mustard-colored clouds is forming off to the 
northwest. Research scientist Alfred Bedard 
watches intently from the front stoop of his equipment 
trailer, and he is in heaven. He shields his azure eyes 


S lowly frothed by the dry Colorado wind, a curtain of 
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from the glare and gazes skyward, anticipation mounting. 
"See all those virga out there?" he asks, pointing to the 
gray rain shafts trailing the distant clouds. "They look 
innocuous, dont they? They're not. And they re coming 
this way. We're going to see some action." 
Bedard is hoping for the appearance of microbursts, sud- 
den blasts of downward-racing air that can slam a slow- 


TAIL WIND 


0.5 


moving plane, during takeoff or landing, to the ground. 
He and other atmospheric scientists with the National 
Oceanic and Atmospheric Administration (NOAA) have 
been out here probing and evaluating the atmosphere for 
nearly six weeks, trying to get a refined, three-dimensional 
picture of a microburst. 

Now the project is about over. They've seen microbursts— 
scores of them—and they've learned a lot about how they 
work. But the events of this late August afternoon will 
surprise, baffle, and electrify them. 

Just about a year earlier, on Aug. 2, 1985, Delta Flight 
191 was flying from Fort Lauderdale to Dallas-Fort Worth 
International Airport, an easy run. Capt. Edward Connors, 
an old hand at airline flying, had logged 3,000 hours in 
Lockheed L-1011s, the type he was piloting that day. 

At 5:43 p.m., the tower cleared him to land. But up ahead 
Connors saw a storm forming—a “pretty good size" weather 
cell, he told the controller. “I'd rather not go through it." 


Contrary to common practice, 
the pilot pulls the airplane's 
nose up 15^, thus trading air- 
speed for altitude to fly through 
the microburst and save the im- 
periled aircraft. 


ILLUSTRATION BY DAN OSYCEIKA 


The controller gave him a route around. Connors turned 
to his first officer, his words preserved by the flight recorder: 
"I'm glad we didn't have to go through that mess." 

At 5:56, aircraft in the area received a routine message 
telling of “a little rain shower just north of the airport." 
Commented Flight 191’s first officer: "We're going to get 
our airplane washed." 

Shortly afterward, on final approach, the tower gave them 
the wind's heading and speed: 090 degrees at 5 mph, gusts 
to 15. 

At 6:05:19, as rain started pelting the cockpit, the cap- 
tain cautioned the first officer to watch his speed, then two 
seconds later, his voice showing anxiety: "You're gonna lose 
it all of a sudden—there it is.” Five seconds later: “Push it 
up; push it way up!" And at 6:05:29, with the sound of 
high engine rpm in the background, the last transmission: 
“That's it." 

Continued 


MARCH 1987 | 67 


UNIVERSITY OF CHICAGO 


Photos at top show the evolution of a 
microburst outflow as it hits the earth's 
surface near Denver in 1982. Note the 
intense vortex roll created at the lead- 
ing edge (made visible by dust). Ex- 


tices intensifies the velocity of the air 
outflow so that violent small-scale per- 
turbations are added to the already 
confusing larger-scale airflows facing 
an airliner entering a microburst. 
These vortices can cause an airplane 
to undergo tremendous pitch forces. 
Photo at top right shows a rain shower 
with a classical heavy-rain microburst 
several miles away from Denver's 
Stapleton International Airport in 1984. 
Note the divergent (radial) outflow 
under the clouds and the vortex that 
has formed over the flow's lower slope. 
Photo at bottom shows a divergent 
dust ring produced on a field by a 
microburst downdraft in 1982. Pilots 
are taught that these structures are the 
only absolute indicator of the presence 
of a microburst. Virga—rain shafts that 
evaporate before hitting the ground— 
hung above this formation. 


UNIVERSITY OF CHICAGO 


Flight 191 bounced off a field, struck a car on State High- 
way 114, then cartwheeled into a light pole and a water 
tank, and finally dissolved in a fireball. Human toll: 135 
killed, 28 injured, 2 unhurt. 

Delta 191 had encountered a microburst, the number- 
one killer of US. airline passengers. 

Microbursts gain their extraordinary destructive power 
not only from their energy, but because the resulting wind 
currents appear as if they are designed to cause airline 
crashes. 

When a microburst comes pouring downward, often un- 
seen, it strikes the earth and rushes off radially, like water 
from a downward-pointing garden hose. A plane flying 
into the outflow (see diagram) can encounter first a sharp 
head wind, then an intense downdraft, and then a strong 
tail wind, all in a matter of seconds. A small private plane 
can probably react quickly enough to survive; a big air- 
liner may not. 

Some 2,000 feet due north of Bedard's trailer is a heav- 
ily instrumented tower, NOAA's Boulder Atmospheric Ob- 
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servatory. It’s Colorado’s highest structure: 984 feet, just 
a little shorter than the Empire State Building. Take the 
lurching trip to the top in the tiny, two-man open eleva- 
tor, and you see Denver off in one direction, 14,256-foot- 
high Long’s Peak in another. 

Today, meteorologist Dan Wolfe is working near the top. 
Earlier, he had just finished his daily balloon launch for 
Bedard’s project when he noticed that one of the fast- 
response temperature sensors was out. No surprise. Rain- 
storms often break the half-mil platinum wire. 

Now he is replacing it, leaning a yard out over an 
800-foot shaft of emptiness. I’ve accompanied him up the 
tower. I stay back, huddled in the elevator, clutching for 
something solid. 

Meanwhile, down on the ground, Bedard looks at the 
sky a moment, hurries back inside to study a slew of in- 
strument readouts, then picks up a microphone to talk to 
physicist Bob Kropfli. Kropfli is 100 feet to the west in 
a 6-by-18-foot trailer with a slowly rocking dish antenna 
fixed to its top. 


Kropfli is peering at a screen that gets its image from a 
newly designed pulsed Doppler radar. Just as police radar 
determines an auto's speed, his radar uses the Doppler 
frequency shift to determine whether the air is advanc- 
ing or receding. 

Ordinary radar can see a storm but can't tell what the 
winds are doing. Doppler radar can show what's happen- 
ing inside—in which direction the winds are blowing and 
how fast. It does so by reflecting microwaves from snow, 
hail, water droplets, even insects. 

It wasnt until tornado expert Tetsuya Theodore Fujita 
of the University of Chicago became interested in the phe- 
nomenon that the name microburst was coined [PS, May 
'88]. Fujita was investigating the 1975 crash of an East- 
ern Airlines Boeing 727 at New York's Kennedy Interna- 
tional Airport when he determined the cause to be a 
relatively small column of downward-rushing air. He called 
it a microburst, later determining a typical one to be about 
a mile across, lasting about 10 minutes, with an average 
wind. differential (head-wind-to-tail-wind aircraft shear) 
of about 55 mph. 


Color-coded Doppler lidar image (left) shows a microburst 
moving across the measurement site during a 5-min. pe- 
riod. Blue indicates movement toward the lidar; red, move- 
ment away. Color-coded Doppler radar image (right) of a 


Last year, Fujita announced that further study indicated 
that microbursts are more common than he'd thought. He 
found that they can be created by relatively small, harmless- 
looking rain clouds, not just the largest thunderstorms 
[“Science Newsfront," PS, Dec. '86]. "This means that a 
pilot probably cannot judge whether a cloud will produce 
a microburst," he says. "And there's no way a pilot can fly 
around all of these small rain clouds." 

Soon afterward, the National Aeronautics and Space 
Administration and the Federal Aviation Administration 
established another in a series of government-sponsored 
research programs aimed at furthering understanding of 
the microburst threat and what can be done to stem it. 
This one, a joint five-year, $24 million effort, is to concen- 
trate on developing airborne wind-shear-detection and 
-avoidance technology. Meanwhile, the current studies 
continue. 

One hundred feet to the east of Bedard's post is another 
trailer, this one capped by an observatory dome shielding 
a lidar (light detection and ranging) unit. 

Continued 


microburst shows wind velocities as determined by micro- 
wave reflections from wind-borne particles. Approaching 
winds range from greens (slow) to purples (fast); those blow- 
ing away show up as browns (slow) to reds (fast). 
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What can be done to cut the microburst toll? 


e Prepare pilots better. The first rule is 
avoid possible microbursts, but sometimes pi- 
lots have no warning. And few pilots, says 
NCAR's John McCarthy, have the training to 
react appropriately. Pilots have been taught 
to drop their nose (to increase speed) when- 
ever they encounter a decrease in airspeed. 
But if the pilot does that in a microburst, the 
airplane could end up smashed on the ground. 
"We think that something like sixty-five to 
seventy-five percent of microbursts can be 
flown through if you trade airspeed for alti- 
tude," McCarthy says. "And you do that by 
pulling the nose up about fifteen degrees, con- 
trary to all your training.” 
| © Expand existing systems. The Low-Level 

Wind-shear Alert System (LLWAS, see arti- 
cle), now positioned around about 100 large 
| airports, was developed to detect large gust 


fronts. Efforts are being made to rework the 
LLWAS computer algorithm to detect diverg- 
ing outflows as well. By 1988 the enhanced 
system should be installed at about 110 other 
airports. 

è Add pressure sensors. The modified 
LLWAS will help, but won't be good enough, 
experts say. NOAA's Alfred Bedard advocates 
the use of pressure sensors to measure “‘pres- 
sure nose,” a sharp increase in pressure build- 
ing up in advance of a microburst down blast. 
Says Bedard, “I believe that there should be 
a warning of about two minutes from when we 
see a detectable pressure jump to when the 
descending plume of a microburst arrives at 
the surface.” 

€ Develop LLWAS-to-pilot links. To save 
time when LLWAS does detect a microburst, 
the warning could be sent directly to the pi- 


lots instead of going through the air-traffic 
controllers. 

è Refine airborne sensing. Sperry Corp.'s 
Aerospace and Marine Group (Phoenix, Ariz.) 
and Safe Flight Instrument Corp. (White Plains, 
N.Y.) have equipment to detect sudden shifts 
of the air that a plane is passing through. These - 
devices warn the pilot to increase pitch and 
throw in maximum throttle. The trouble with 
these systems is that the aircraft must have | 
already entered the microburst before an alert 
is sounded. On-board Doppler radars and li- 
dars are still far off on the horizon. 

è Install airport Doppler radar. A microburst 
signature is, to Doppler radar, unmistakable. 
Though complicated and expensive, such 
equipment positioned around airports would 
dramatically decrease the microburst hazard. 
—R. G. 
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Just inside the door is a foot-round 
screen with a wheel of color, its be- 
wildering kaleidoscope shifting and 
shimmering in patterns. It too is show- 
ing the wind (up to 10 miles out), and, 
like the Doppler radar, it uses fre- 
quency shift to judge the airborne 
movement of dust, pollen, and aero- 
sols. Instead of microwaves, though, 
it uses laser light. 

Back behind the prisms, filters, 
lenses, and mirrors, atmospheric phys- 
icist Ron Richter is adjusting and 
fixing and worrying. Every five sec- 
onds the unit beeps, and a carbon di- 
oxide laser fires for a 30-billionth of 
a second. It sends a needle of 10.6- 
micron (0.00042-inch) wavelength 
light up through the dome to scan the 
Colorado sky. 

Most of it continues to infinity, or 
simply disappears, absorbed. But a tiny 
portion scatters back down to the unit's 
telescope receiver. “We can tell the ve- 
locity of the particles we're seeing," 
says Richter, “by the amount the re- 
flected signal is Doppler-shifted away 
from that 10.6-micron wavelength.” 

Water blocks the light, so a lidar's 
effectiveness is drastically reduced by 
rain, or even clouds. But in today's 
clear air, it is superb. 


Not good enough 


America's airports currently have al- 
most none of the sophisticated equip- 
ment used in the NOAA project. The 
country's hundred or so largest airports 
are outfitted with a system called 
LLWAS (pronounced "el-waas"), which 
stands for Low-Level Wind-shear Alert 
System. The system consists of five sen- 
sors spotted in a four-mile circle around 
an airport, plus a sixth at its center, each 
noting wind direction and speed. When 
a central microcomputer detects a 17- 
mph wind shift, the air-traffic control- 
lers alert the pilots. 

Unfortunately, that is not good 
enough, say scientists: A) The net is 
too coarse. The sensors leave a two- 
mile gap into which a down burst can 
slip undetected. B) The net's not wide 
enough. It can't monitor aircraft ap- 
proach and departure paths—regions 
where planes are most vulnerable. C) 
LLWAS reports; it doesn't predict. A 
minute or two might pass before the 
pilot is told. Perhaps too late. 

This afternoon, the LLWAS system 
at the Colorado tower (positioned 
around it as if it were a major airport) 
is placid so far. No winds of note are 
showing up on Bedard's monitor, even 
though the virga are still hanging out 
there in the north. 

He quickly scans readouts from 
other instruments, each emplaced to 
draw a little more data from the sky: 

è Monostatic acoustic sounder. 
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Every 15 seconds, a one-second, 


2,000-hertz tone is chirped from the | 


dragon-toothed mouth of a six-foot 
skyward-pointed barrel. Seconds later, 
a reflection from a temperature layer 
in the sky is corralled by the drum (an 
electronic ear), which counts off its re- 
turn time to determine the layer's 
altitude. 

€ Continuous-wave radar. Near the 
acoustic sounder sits what looks like 
a pair of overgrown bongos, with tops 
eight feet across. From one of them 
streaks a four-inch radar signal, while 
the other listens for its reflection. What 
it sees is a cross section of the atmo- 
sphere—shear sheets, inversions, hu- 
midity layers. 

€ Optical wind sensor. At the three 
ends of the tower's guy wires—1,476 
feet apart—stand three 12-foot towers. 
From the top of each a beam of infra- 
red light shines to the next leg, there 
to be picked up by a pair of receivers 
three inches apart. NOAA physicist 
Richard Fritz, reading the system’s 


output in the comfort of NOAA's Boul- | 


der headquarters 15 miles to the west, 
calls it an optical fence. "Measure the 
air in and out, and you've got the net 
airflow," he says. 

Fritz explains it this way: "You know 
how, at night, a distant streetlight 
seems to flicker? That's caused by at- 
mospheric turbulence; you're seeing 
the light refracted by heat waves. Look 
closely, and you can actually get a sense 
of which way the air is moving." 

The optical sensor works on the 
same principle. Each tower has two 
closely positioned detectors looking at 
a single light source. They sense the 
flickering, and a central computer cal- 
culates from it the average wind speed. 

è Infrasonic microphone. Half-way 
up the tower you can see a spider-like 
object, its body the size of a bushel 
basket, 12 legs stretching a dozen feet 
to the sides. Actually, it's an ear, lis- 
tening to sounds a human ear was 
never meant to detect—frequencies 
down around one or two cycles a sec- 
ond. From that painfully slow rumbling 
(a primordial rhythm, say those who 
have studied the sounds), one can iden- 
tify many sources— northern lights, 
meteors, trees straining in the wind, 
and the very bedrock groaning under 
the press of molten magma. 

And there's something else, some- 
thing that remains elusive—not wind, 
not distant rain (say those who can cal- 
culate such things), not the shock wave 
of a thunderclap, but something to do 
with severe weather—a kind of rum- 
ble from storms 500 miles away. 


Some investigators believe that | 


microbursts should produce such infra- 
sound. When the research project is 
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By DAVID SCOTT 
and JOHN FREE 


Į n Alberta, Canada, a huge com- 
| pressor on a gas pipeline starts up. 
Its 3,100-pound rotor accelerates 
smoothly to 5,200 rpm. But despite its 
huge size—you can stand in the rotor 
housing—no oil is needed to lubricate 
the massive mechanism. 

On an aircraft production line in 
France, a grinding spindle (photo) 
whirls at 30,000 rpm—some 10 times 
faster than grinders in most shops. 
The high-speed machine tool deftly 
rips a smooth, precision pattern from 
a jet-engine component. 

In an optical laboratory, a motor 
spins a small lens at 2,000 rpm. A 
single-point diamond pressed against 
the lens begins machining its surface. 
For extreme precision, the spindle 
holding the lens never varies more 
than two-millionths of an inch from 
its central axis. 

What makes these everyday opera- 
tions special? In each case, look closely 
at the spinning rotor and you'll see 
that it's suspended in midair. Revolu- 
tionary magnetic bearings producing 
this levitation eliminate the friction 
of ordinary ball and roller bearings. 
That enables motors to spin at phe- 
nomenal speeds (up to 800,000 rpm), 
achieve superior stability, and offer 
other advantages. 

Today's magnetic bearings are a far 
cry from earlier versions. (Some date 
back to the 1800s.) That technology 
used fixed magnetic fields. Such bear- 
ings, called passive, are unstable: They 
cant correct for movements of the rotor 
produced by outside forces. Today's 
active magnetic bearings vary the cur- 
rent to the levitation magnets. (Power- 
ful semiconductors capable of instantly 
changing magnetic field strengths be- 
came available only recently.) 

The friction-free operation has spin- 
off benefits. "Since the shaft floats in 
an air gap, there's no wear, so lubri- 
cation or cooling is unnecessary," says 
Michel Dussaux, production manager 
at Société de Mécanique Magnétique 
(dubbed S2M), the French firm that 
makes the new bearings. "That means 
silent, maintenance-free operation, 
and no energy-wasting drag," he says. 
"Vibration is also eliminated because 
magnetic bearings have a dynamic 
self-balancing characteristic: The ma- 
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free magnetic bearings 


chine shaft or rotor always turns on 
its exact center of inertia, not on its 
geometrical axis, which may be a 
shade different." 

52M uses an array of closely spaced 
electromagnets in the bearing shell to 
keep the shaft centered and prevent 
mechanical contact. The combined at- 
tractive force from this ring of mag- 
netic fields is constantly adjusted. 
There's a small coil near each mag- 
net that serves as a position sensor. 
Clearance changes between the shaft 
and magnets affect the inductance of 
sensor coils; a resulting signal is com- 
pared with a reference voltage repre- 
senting the shaft's correct alignment 
in the bearing. À microprocessor then 
signals the main power supply to alter 
the current to the magnets involved 
and correct the spacing. 

Does all that magnetic levitation 
take a lot of power? *Far less than the 
energy consumed by normal ball or 
roller bearings," says Dussaux. 
“There, friction generates heat, which 
is wasted power. Our bearings avoid 
that, and so consume only a tenth to 
one-hundredth the power of conven- 
tional bearings, depending on the size 
and application." 


Its the tiny air gaps between the 
rotor and stationary part of the bear- 
ings that keep energy demands low. 
Magnets don't have to work as hard 
to attract and center the rotor over a 
short distance. An 82M bearing with 
a four-inch-diameter rotor, for exam- 
ple, has a mere 0.025-inch clearance. 
Yet a large 24-inch rotor has a sim- 
ilar clearance of only 0.040 inch. Typ- 
ically, about four kilowatts is needed 
to suspend a one-ton rotor—far less 
than the power losses from roller bear- 
ings sized for the same load. 

Magnetic Bearings Inc. (Radford, 
Va.), an 52M partner, finds that an 
important application in the U.S. is 


in large compressors for gas and oil 


pipelines. Says MBI application engi- 
neer David Weise: “Our bearings 
eliminate the need for unreliable oil- 
lubrication systems—or the potential 
problems of lubrication oil mixing in 
with the gas.” MBI hopes to solve one 
problem limiting the use of magnetic 
bearings for high-speed grinding: Side 
thrust on the magnetic-bearing shaft 
must now be kept to a minimum. 
"We're planning to design bearings 
with a bit more capacity in them," 
says Weise. 


ELECTRO- 
MAGNETS — 
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Electromagnets suspend bearing rotors 
(lower figure) by magnetic attraction; 
air-gap sensors regulate the magnets' 
strength to center the rotor. For axial- 
load bearings (top figure), a disc on the 
shaft is sandwiched between two cir- 
cular magnets that maintain air gaps. 


MARCH 1987 | 71 


DRAWING BY NINA WALLACE 


SOVIET 


Delta-winged like its U.S. cousin, the orbiter 
will ride atop an external fuel tank with strap-on 
bocsters (left). A mini-shuttle (above, ap- 
proaching a Soviet space station) could carry 
two cosmonauts on short missions. 
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With the U.S. shuttle program temporarily 
grounded, competition from foreign space- 
craft is heating up. Soviet, European, and 
Japanese manned shuttles may be plying the 
space lanes before the century ends. 


By JIM SCHEFTER 
Paintings by Attila Hejja 


El he Bison bomber circled slowly over the Siberian 
steppes, struggling for altitude under the heavy load 
of a second aircraft-like vehicle strapped and bolted 


to its back. Hundreds of miles above the bomber, a United 
States spy satellite on routine patrol peered down through 


a We 
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its powerful telescopic lens and recorded a series of im- 
ages that quickly found their way to intelligence analysts 
in Washington, D.C., early last year. 

The images were the Pentagon s first hard evidence that 
the Soviet space-shuttle program had moved into a new 
phase. Transport tests, perhaps even approach and land- 
ing flights, were underway. 

Long the subject of rumors circulating in the interna- 
tional aerospace community, the Soviet shuttle—variously 
code-named Albatross, Kosmolyot (kosmos means "space"), 
and Furan (snow)—is about to come in from the cold. U.S. 
Department of Defense experts predict that a manned So- 
viet shuttle will make its maiden voyage in 1988, per- 
haps even before the U.S. resumes shuttle launches, now 
scheduled for February 1988. Meanwhile, unmanned tests 
may increase the Soviet lead in the space race. 

Russia's launches will mark the beginning of a new in- 
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Two space agencies have proposed several 
shuttle configurations, including a no-tail ver- 
sion (above) that somewhat resembles Hermes. 
If the government approves it, a small manned 
shuttle could be launched by the year 2000. 


EUROPEAN | 


Smaller than the American and Soviet shut- 
tles, Hermes is being developed in France with 
the backing of the 11-nation European Space 
Agency. Slated to fly in 1995 or '96, it will 
service satellites and dock at space stations. 


ternational competition in orbit. The facts are clear. Com- 
petition for the rights to resupply space stations, service 
satellites, and ferry passengers to and from orbit with re- 
usable winged spacecraft is booming. Before the year 2000, 
vertical-takeoff orbiters built by the Soviets, the Europe- 
ans, and the Japanese could be flying along trajectories 
that the U.S. shuttle once traveled in solitude. To find out 
more about the aggressive space-shuttle programs sprout- 
ing overseas, I spoke with a variety of U.S. experts on the 
Russian space program, and with the head of the Euro- 
pean program. Heres what I learned. 

Two spacecraft could carry the Soviet red star insignia. 
The second, and much smaller, Soviet shuttle vehicle has 
already been test-flown in subscale version at least four 
times. The tiny craft, shuttle-like in appearance but with 
up-tilted wing tips, was photographed in excellent detail 

Continued 
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Sizing up the competition: orbiters and launch vehicles 


U.S. 
SHUTTLE 


FT. EUROPEAN 
SHUTTLE 


| ] 
1 F 
>g 
= mi n "zm 


2,645,520 


0 


APPROX. WEIGHT (LBS.) 
APPROX. THRUST (LBS.) 


4,500,000 
6,925,000 


Hermes, a small vehicle, sits atop the Ariane 5 rocket that 
launches it. The American and Soviet shuttles ride piggy- 


during recovery operations in the Indian Ocean by Aus- 
tralian military pilots in 1984. 

Called a reusable spaceplane by the Pentagon, which 
maintains that it is under continuing development and 
may be intended for anti-satellite operations, the little 
space flyer could carry two cramped cosmonauts on a brief 
mission. Other experts contend that, because it has not 
been space-tested since December 1984, the craft was part 
of development tests for the larger shuttle or for other 
advanced spacecraft. The mystery continues. 

At the same time, there is no mystery about a small 
shuttle being developed in France, with the backing of 
the 11-nation European Space Agency. Dubbed Hermes, 
the orbiter will be launched by an expendable Ariane 5 
rocket, which is also in development. Hermes will carry 
four or more European astronauts and a 10,000-pound pay- 
load into orbit, then return for a runway landing on Earth. 
Its first flight is planned for 1995 or '96. 

And in the Far East, two Japanese agencies—the Na- 
tional Aerospace Laboratory and the Institute for Space 
and Astronautical Science—are pursuing their own winged 
space vehicles. Japan's shuttle work remains preliminary; 
the government has not formally approved a full-scale pro- 
gram. The country's space agencies have asked for approval 
beginning in 1987, and hope to launch a small manned 
shuttle atop a disposable rocket before the year 2000. 

Its the Russians who are closest to an operational sys- 
tem. "We've been watching the Soviet heavy-lift booster 
and shuttle programs for years," said Marcia Smith, the 
leading specialist in aerospace systems at the Library of 
Congress and president of the American Astronautical So- 
ciety. Smith monitors the Russian space program and reg- 
ularly advises Congressional committees on its activities 
and plans. "The two programs are tied together, and they're 
getting ready to fly at last," she told me. 

Activity in the Russian program accelerated sharply in 
the past two years. Photographs of the Soviet launch fa- 
cility at Baikonur Cosmodrome near Tyuratam taken last 
summer by the French SPOT earth resources satellite [P5, 
Feb.] show that construction of a huge vertical assembly 
building, similar to the National Aeronautics and Space 
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881,840 4,409,200 
1,322,760 6,613,800 
back on large external fuel tanks. The Soviet mini-shuttle, 
or reusable spaceplane, is launched by the SL-16 booster. 


Administration's facility at Kennedy Space Center, in Flor- 
ida, has been completed. The photos also show huge launch 
pads of the type needed for heavy-lift boosters, a road-and- 
rail system for moving large vehicles, and a 15,000-foot 
runway to be used by shuttle orbiters returning from space. 

Nicholas Johnson, advisory scientist at Teledyne Brown 
Engineering in 
Colorado Springs, 

Colo., and author 

of the respected an- 
nual report T'he Soviet 
Year in Space, questions 
whether spy satellite photos 
showing the orbiter-Bison combina- 
tion mean that approach and landing X 
tests have begun at Baikonur. “We dont “\ 
know if the Bison is physically capable of 
carrying a reasonably loaded shuttle to alti- ` 
tude. Carrying an orbiter shell and a full-up ve- 
hicle to drop altitudes are two very different things." 
Other experts are convinced that drop tests indeed began 
in early 1986. 

At least one near-accident occurred during transport 
tests. While landing at Baikonur with the orbiter still | 
attached, a Bison bomber skidded off the runway. Satel- | 
lite photos taken in the spring of 1986 luckily caught the | 
incident almost as it happened, according to the Penta- | 
gon, but didnt reveal whether aircraft or spacecraft was | 
damaged. The Russians aren't saying. 

Considering the risks involved, at least one expert thinks 
the first Soviet shuttle flight will be unmanned. “They 
have auto-land capability and don't need a crew," Smith | 
told me. “So do we, but our astronauts won't use it. They 
want to be in control. But I expect maybe two unmanned | 
tests before [the Soviets] fly cosmonauts. They are incred- 
ibly conservative in their program. It's probably because 
of the level of confidence they have in their technology. 
We just have more confidence in ours." 

Because of winter weather constraints, the Russians typ- 
ically fly first missions of new hardware in late February 
or March. If that pattern holds, the countdown for an un- 


manned Soviet shuttle launch may have already begun. 

At first glance, the Soviet orbiter spotted on the Bison 
bomber is a near-twin to its American counterpart. "It 
has the same overall shape,” a military analyst said, “right 
down to the delta wings.” Given the implacable laws of 
aerodynamics, that similarity is expected. 

Its payload bay is about the same size as the American 
hold, big enough to carry a 43-foot-long, 13-foot-diameter 
space station module similar to the unit now hooked to 
Salyut 7. Such add-ons could be ferried up to the huge 
new Soviet space station, Mir, orbited last February. Mir 
has six docking ports, two for spacecraft and four ready to 
accept habitation or laboratory modules. More likely, new 
modules would be sent into space atop disposable rockets, 
then rendezvous and dock with Mir automatically, says 
one NASA expert. The Russians have perfected and re- 
peatedly demonstrated that technique. 

Their shuttle could also retrieve modules and return 
them to Earth for repair and refitting. And it could haul 
components of the even larger space station the Soviets 
are expected to put into orbit in the late 1980s or perhaps 
early '90s. 

"The [Soviet shuttle] payload capacity is about 65,000 
pounds," said Johnson. "That's virtually identical to our 
shuttle in its original version.” However, the Russian shut- 
tle may carry as much as 10,000 pounds more than the 
revamped U.S. shuttle. U.S. payloads will be smaller be- 
cause new safety equipment for the solid rocket boosters 
will increase liftoff weight. 

There are other significant differences between the 
American and Soviet shuttles. Drawings released by the 
Pentagon—it won't release actual spy satellite photos 
—show that the Soviet orbiter's wing tips are more sharply 
angled than the rounded tips on the U.S. shuttle. That 
could give the Russian ship better stability during atmo- 
spheric flight. 

The drawings also show that the Russian vehicle lacks 
the three large main rocket engines that help power the 
U.S. shuttle off the launch pad. In their place, Soviet de- 
signers put a pair of powerful jet engines and a limited 
fuel supply that gives their craft a "go-around" capability. 


~ American shuttles—originally designed with such engines 


but changed for budget reasons—reenter the at- 

= mosphere and glide to a landing without power. 
= If the Russian shuttle misses its first 
landing attempt, experts told me, 
Continued 


Japan’s National Aerospace Laboratory has conducted 
wind-tunnel tests of no-tailed, single-tailed (below), and twin- 
tailed (above) shuttle models; and developed a sophisticated 
rendezvous-and-docking simulator to evaluate maneuver- 
ing procedures. Another agency, the Institute for Space and 
Astronautical Science, built a 6.6-ft. twin-tailed model. 
Dropped from a helicopter last June, it promptly pitched 
nose-up and crashed into the Sea of Japan. A backup model, 
dropped two days later, glided to a smooth water landing. 
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there is just enough fuel to go around 
and make one more try. 

"It's a little added safety factor," a 
military analyst told me. “Whether it's 
worth it or not is a judgment call. Ob- 
viously, the Russians think it is." 

Without on-board rocket engines, 
the Russian shuttle will get its launch 
power from a new family of boosters. 
The SL-16, a medium-lift booster, uses 
cryogenic fuels. It's the first Russian 
rocket to move away from traditional 
chemical fuels. Cryogenic fuels, typi- 
cally liquid hydrogen and oxygen, have 
been used by U.S. rockets since the 
late 1960s because of the additional 
thrust they provide. 

According to reports published by 
the U.S. Department of Defense, the 
Russians will use the SL-16 as both a 
separate launch vehicle and as a strap- 
on for a heavy-lift booster. As a stand- 
alone booster, according to Pentagon 
officials, it could be used to put the 
smaller reusable spaceplane into 
orbit. But its more innovative use will 
be as strap-ons for the larger shuttle. 
Four SL-16s will be attached to a large 
external fuel tank. The orbiter space- 
craft will ride atop the fuel tank in a 
configuration remarkably similar to 
the U.S. system. Àn additional set of 
engines will be located at the bottom 
of the tank itself. 

"The SL-16 was successfully 
launched at the end of last July," 
Johnson told me. “We can expect to 
see a lot more activity in that area. 


That technology is directly linked to 


their shuttle. They just have to iron 
out a few wrinkles before they strap 
them together and put up a shuttle." 


With the boosters, the Soviet shut- . 
tle launcher has less thrust than the thi 
7.5 million pounds generated by the | 
Saturn 5 rockets developed for moon cargo b: 
missions, but much more than any- dockat< 


thing now in the Russian inventory 


An even larger heavy-lift So net : 
booster, with six or more SL-16 s um 
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about 220,000 pounds in place of th di 
orbiter, the Pentagon says. 


European independence 


The European shuttle, Hermes, is 
smaller and less ambitious than ei- 
ther the Russian or American ver- 
sions. So far, the only Europeans to 
reach orbit have ridden the U.S. shut- 
tle or visited Russia's Salyut 7 space 
station. Hermes' development signals 
the growing determination of Europe 
to chart its own course in space. It's 
an innovative and forward-looking ve- 
hicle that will give the Europeans an 
independent man-in-space capacity. 

I talked at length with Bernard 
Deloffre, Hermes program director, at 
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his temporary office near Paris. The 
program has since moved to expanded 
quarters at the large French space 
center in Toulouse. “Our studies began 
ten years ago on how to perform work 
in space," Deloffre said. "As in the 
United States, we had controversy 
about whether work should be auto- 
matic, using robotics, or should use 
people. Finally it turned out that a 
manned vehicle would be desirable for. 
Europe, and the concept of Hermes s 
came about." 

ESAs 11 member-states met in ea 
1985 to define their objectives for 1 
next decade. They settled on three; 
autonomous capacity to work i e. pa T 
first in a European module ati 

to the U.S. space ve aif Columbus, 
eni in their own free-flying spac e sta 
tion module; the constructio 
Hermes; and the d de 
large Ariane 5 rocke 
gral component of the s! 
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, may be easier to simply 
pace stat ion n for thirty days." 
by principal con- 
fle And aerodynam- 
Assault Aviation, 
, m aerospace companies, 
puni and it stands 
. Four people would 
be comfort "in its crew compart- 
ment: 3 Six uld be cramped. The 
stubby vehicle has sharply upswept 
rudders at the tips of its delta wings. 
Upper and lower elevons extend from 
the wings’ trailing edges, and a sin- 
gle body flap will be mounted beneath 
the rear fuselage. 

“The final shape won't be locked in 
until 1991,” Deloffre said. “But its 
cargo bay will almost certainly be five 
meters [about 16 feet] long. That cor- 
responds to the width of the U.S. shut- 
tle bay, so some of its cargoes could 
go on Hermes.” 

Ariane 5, the rocket that will launch 
Hermes, will have a one- or two-stage 


f uam 


cryogenically fueled core and two 
solid-fuel strap-on boosters. With two 
core stages, Ariane 5 will be able to 
put two satellites—together weighing 
more than 17,000 pounds—into geo- 
stationary orbit. With a single core 
stage, it could carry 33,000 pounds to 
w orbit or 11,000 pounds to geosta- 
orbit. Finally, the single-stage 
sion would loft Hermes into space. 
NT launches will come from the 
ench fadh y near the equator at 


nd af Kouru, todéhing down on 
ard 11,500-foot runway. Like 
I. uttle, Hermes will return 


ne ajor « concern. eae will not 
use the expensive and delicate tiles 
that have troubled the U.S. shuttle. 
“We're looking at materials that are 
lighter and less fragile,” Deloffre told 
me, “probably ceramic or metallic 
shingles. And not small pieces like 
tiles, but large pieces up to one square 
meter.” 

internal power for Hermes will come 
from fuel cells, probably ones devel- 
oped in the US. “The only fuel cells 
working in space now are American,” 
 Deloffre said. ^We're glad to use them, 
but we're looking at ways to make 
them lighter and more efficient." The 
European Space Agency is also look- 
ing at advanced lithium batteries as 
a fuel-cell alternative. 

Hermes will be a state-of-the-art ve- 
hicle in other ways, Deloffre explained. 
Its cockpit will use the latest flat- 
panel displays; flight control will be 
through an electronic fly-by-wire sys- 
tem; and the in-flight software will 
allow the computer to make many rou- 
tine decisions for the crew. 

“We'll use the best of the technolo- 
gies available," Deloffre said, “but that 
means the technologies will be locked 
in by '88 or '89 if we intend to fly in 
'95 or '96." 

The agency will build only two 
Hermes vehicles, at a projected cost 
of about $2 billion. Unlike NASA, 
which must fight each year for fund- 
ing and always gets less than it asks 
for, European nations commit funding 
in advance for a complete project, plus 
a 20 percent overrun. Deloffre said the 
Hermes budget includes six approach- 
and-land tests with an operational 
Hermes dropped from the back of an 
A300 Airbus, and one flight into space. 

"It certainly isnt enough," he said 
frankly. He expects the final cost to 
rise, and is already pressing for an ad- 
ditional Hermes. "If anything goes 
wrong, well need that third vehicle." 

"Space flight is a risky activity," he 
said with a shrug. "It will always Las 
risky, and we have to plan for it." 
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Computerized 
llet stove 


Small pellets made from wood byproducts are the fuel for their reputation for unreliability. 
this new stove. And a surprise: It’s electronically controlled. 


By JAMES T. BLACK 


SPRUCE Pine, N.C. 
obert Bailey smiles as we walk 
past rows of gleaming metal 
stoves in his New Buck Corp. 
factory on the outskirts of this moun- 
tain village just off the Blue Ridge 
Parkway. We stop in front of a squar- 
ish metal box adorned with strips of 
ceramic tile. 

“Notice anything different?” Bailey 
asks. “There’s no chimney,” he contin- 
ues without a pause. “You vent it like 
a dryer. And a computer runs the 
whole thing.” 

The New Buck Peltron, unveiled in 
October 1986, is the latest innovation 
in pellet-burning stoves. Developed 
several years ago, these stoves burn 
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pelletized wood byproducts instead of 
logs [PS, Dec. '84]. The pellets are fed 
by an electric auger into an airtight 
firebox, and a blower supplies combus- 
tion air. The result is a small but ex- 
tremely hot fire that burns most of 
its own smoke. That eliminates much 
of the pollution, creosote, and wasted 
energy of a conventional wood stove. 
The pellet stoves’ advantages have 
popularized them quickly, but prob- 
lems remained. Early on, the pellets 
weren't available everywhere. And in 
some stoves the time-controlled augers 
spilled too much fuel into the firebox. 
Today, the increasing popularity of 
the stoves, plus incentives for mills 
to recycle wood waste, is solving the 
fuel problem. And Bailey hopes that 
the computerized Peltron will change 
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stoves, he claims. 


He discovered it at a trade show in 
Reno, Nev., last year. Peltron inven- 
tor Marvin Mosher and his partner 
Don Long were looking for a company 
to produce the stove. Mosher had a 
strong sales pitch: “All the homeowner 
does is plug it in, set the thermostat, 
and light up the fire. Everything runs 
off the control board.” 

Located in a heat-resistant space 
near the firebox, the microprocessor 
is programmed to perform a variety 
of operations, from starting up the 
stove to shutting it down if trouble oc- 
curs. A sensor determines (by height) 
the amount of fuel in the firebox, and 
the auger, directed by the micropro- 
cessor, spills in more when needed. A 
blower upstream of the firebox draws 
a draft through it, “twisting the fire 
like a tornado,” Mosher explains. 
“That keeps the pot swept clean of 
ash.” A tiny blue-flame pellet fire is 
the pilot. 

“Because the Peltron can be wired 
to a conventional or programmable 
thermostat, and because no wood cut- 
ting or handling is required, it can 
even be used by the elderly or handi- 
capped,” Bailey points out. 

Although the Peltron’s $1,595 price 
is higher than that of most stoves, in- 
stallation costs are lower. “All you need 
is a three-inch vent in a wall, an elec- 
tric outlet, and a flat place to set it,” 
Bailey says. Operating cost is actually 
lower than with conventional wood 
“The pellets come 
in thirty- to fifty-pound bags that cost 
between four-and-a-half and five dol- 


_lars per bag. Our tests show that an 
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can run a stove for about two days.” 

New Buck Corp. (1265 Bakersville 
Hwy., Spruce Pine, N.C, 28777) ex- 
pects to produce 3,000 to 5,000 
Peltrons this year and distribute them 
nationally. “Proposed federal stan- 
dards would limit wood-stove emis- 
sions to 7.5 grams of particulates per 
hour, and according to our tests, this 
stove puts out 0.2 grams at most,” 
Bailey says. “We think the urban 
market is just waiting for a stove like 
this.” Es) 
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There's not much family resemblance, but this geo- 
desic dome is a skin sister to the conventional-looking 
house: Both are made of concrete-covered polystyrene 


foam; both promise superinsulation at no extra cost. 


American Ingenuity's geodesic dome (left) is made of polystyrene-foam | 


triangles. The foam is cut in the factory and covered with reinforced 
concrete. Lower rows of panels can be placed by two or three workers. 
(A panel weighs between 100 and 345 Ibs., depending on dome size.) 
Upper panels are placed by crane. Framing is temporary shoring: wood 
2x4s attached to metal hubs. When the dome shell is finished, the fram- 
ing comes down. Prototype house made using High Tech Homes' tech- 
nology (above) is also made of polystyrene foam and concrete. 


By V. ELAINE GILMORE 
Photos by Greg Sharko 


opened my eyes and peered up 
through triangular skylights into 
an azure Florida sky. At the zenith 
of the bedroom a pentagonal cupola 
formed a loft, and from there white 
walls curved gracefully down. The 
paucity of right angles seemed vaguely 
strange. I had never awakened in a 
dome before. 

This 40-foot-diameter geodesic dome 
is the office and model of American 
Ingenuity, Inc., of Melbourne, Fla. It 
is also home to Michael and Glenda 
Busick, company president and vice 
president, who had invited me to 
spend the night and "experience dome 
living." 

I was intrigued with the geometry 
of their house and with the materials 
of which it is made: triangular pan- 
els of flame-retardant expanded- 
polystyrene foam covered on the out- 
side with concrete. The company 


makes the panels, builds foam domes 
in the area, and sells dome kits, 
mostly to owner-builders. 

The day before, some 100 miles 
south in Palm Beach County, Fla., I 
had seen other polystyrene houses, 
built using a system developed by 
High Tech Homes, Inc., of Coral Ga- 
bles, Fla. When finished, these houses 
are indistinguishable from their 
neighbors. But see one going up, and 
you may do a double-take: Walls and 
roof are stark-white foam blocks, 
which serve as formwork for sprayed 
concrete; they stay in place to become 
the insulation. 

Houses built with both of these sys- 
tems are claimed to have superior fire, 
termite, and rot resistance and excel- 
lent strength, and to require little 
maintenance. And both produce 
superinsulated houses that cost no 
more to build than R-ordinary houses. 

After a six-year stint as a fighter 
pilot in the Air Force, Michael Busick, 

Continued 
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an electrical engineer, moved to Flor- 
ida to start an electronics business. 
His immediate need: a building for his 
company. "I didn't want to spend $400 
a month on air conditioning," he re- 
called, “so I decided to forget all I 
knew about buildings and just ask, 
What is the best way to build?" 

His research led him to domes. “A 
dome has less surface area for a given 
interior volume than any other shape," 
Busick noted. “And when you reduce 
surface area, you reduce heat trans- 
fer, keeping heat outside in summer 
and inside in winter. Also, a dome is 
inherently strong. So it can be built 
using fewer materials." 

But why foam? "Foam is a beautiful- 
material to work with," Busick said. 
"It cuts easily and cleanly, and I be- 
lieve polystyrene foam is the best in- 
sulation on the market for the price." 
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When the dome shell is assembled, the beveled seams of 
the foam panels are filled with concrete (top left). A double 
layer of wire mesh reinforces the seams. Screened geode- 
sic porch (top right) covers the patio and a balcony off the 
second-floor master suite in the Busicks' dome. Floor plan 
of their first floor is shown above. Both house and garage 
domes have second floors. The Busicks chose to emphasize 
the geometry of the dome (right), but because interior walls 
are non-load-bearing, any arrangement is possible. 
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Busick designed his first dome in 
1976. Requests for similar domes put 
him in the contracting business. "Each 
time we'd build a dome, we'd try some- 
thing new," he related. *In the hous- 
ing industry, most people just keep 
doing what they've been taught. But 
I come from the electronics industry, 
where if you sleep late one morning, 
your competition is ahead of you." 

A few miles from the Busicks' home, 
two other domes form a double blip 
on the flat Florida landscape. This is 
American Ingenuity's factory. 

Inside the linked domes I saw stacks 
of triangular foam panels with bev- 
eled edges: building blocks for future 
domes. Some already were covered in 
the center with a mesh of galvanized- 
steel reinforcing topped with a thin 
coat of special concrete (containing fi- 
bers and additives to improve its 
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strength, resiliency, and water resis- 
tance, Busick explained). 

When the panels are all in place to 
form a dome, the beveled seams are 
slathered with concrete, forming ribs 
three inches thick (see photos). A coat 
of paint finishes the exterior. "The con- 
crete shell requires no expensive seal- 
ing to reduce air infiltration," said 
Busick. "And it's totally resistant to 
aluminum-siding salesmen and roof- 
ing contractors." 

Inside, ¥2-inch drywall is glued di- 
rectly to the foam. Cutting drywall 
into triangles and taping and spack- 
ling the seams is a tedious process, 
Busick admits. “But it's not difficult. 
And we tell builders how to cut the 
drywall so there is no waste." 

American Ingenuity (3500 Harlock 
Rd., Melbourne, Fla. 32935) makes 
two-story domes in 30-, 34-, 40-, 45-, 
and 48-foot diameters. The polystyrene 
panels are available in seven- and 
nine-inch thicknesses, giving insula- 
tion values of R-28 and R-36. Base 
price for dome kits ranges from $5,920 
to $12,995. Door and window dormers, 
skylights, cupola, and screened porch 
are extra. Transportation is about $1 
a mile. 

One owner-builder, Robert Bryan of 
Palatka, Fla., says his 40-foot dome 
will cost around $25,000, complete. 
That does not include any labor cost, 
however. Bryan, his brother, and his 
father did all the work. 

In east central Florida, American 
Ingenuity builds the domes for 
$32—$38 per square foot, turnkey. 
"And that's what you pay for a con- 
ventional house with the same space, 
the same plumbing, the same carpet- 
ing and doorknobs," Busick said. "But 
you can heat and cool ours for one- 
third the cost." 

The Busicks paid about $110 for air 


conditioning in 1986; heating (minus 
some wood they burned in the fire- 
place) was $5. An efficient ground- 
water heat pump gets part of the 
credit for those rock-bottom numbers. 
Dome's skin sister 

On a corner lot in a section of Palm 
Beach County known as Wellington 
sits an L-shaped house with white 
stucco walls and a red tile roof. 
Though unremarkable-looking, it 
is another polystyrene-and-concrete 
structure, a prototype built by High 
Tech Homes, Inc. (2121 Ponce de Leon 
Blvd., Coral Gables, Fla. 33134). 

Nearby, I saw a second High Tech 
house under construction. Outside, its 
gray concrete skin awaited a stucco 
topping. Inside, the foam walls and 
roof were still visible. The foam pan- 
els are cut in the factory to form chan- 
nels for sprayed-concrete columns and 
rafters, I learned from J. Mike 
Schram, vice president of construction. 
“The heaviest panel here weighs only 
sixty pounds,” he noted. 

On site, pressure-treated 2 x 4s go 
up first. “Neither the foam nor the 
wood is structural,” Schram told me. 
“You could rip out everything but the 
concrete and still meet all building 
codes.” The drawing shows how a High 
Tech Homes house is built. 

A few other building systems use 
foam blocks for walls, though their 
structures are different [see PS, Jan. 

[Continued on page 121] 
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Polystyrene-foam panels (top right) wait to become walls 
and roof of High Tech Homes' horse stables. (Concrete-block 
walls are dividers between stalls.) Wall panels are 4 by 8 ft. 
by 9 in. thick. Roof panels are 4 by 16 ft. by 11'5 in. After 
foam shell is up and mesh reinforcing placed, a High Tech 
Homes house is sprayed with concrete (top left). First, chan- 
nels in the foam are filled to form concrete columns, then 
walls are sprayed. Concrete for the roof is pumped. Inside 
the foam shell, metal furring strips run horizontally between 
4-ft.-OC wood framing (above). Dry wall will be attached to 
the furring. Interior walls are non-load-bearing; here, metal 
studs will hold drywall partitions. 


Reinforced-concrete columns and rafters and a thin con- 
crete skin form the rigid-frame structure of a High Tech 
Homes house. Fire-retardant expanded-polystyrene-foam 
blocks are the formwork for the concrete and the insula- 
tion for the house. Here's how it's built. A concrete slab is 
poured, and pressure-treated 2x4s are attached every 4 
ft.; pressure-treated 2x6s at the same spacing frame the 
roof. Foam panels are placed and braced temporarily. (Panel 
edges are cut at the factory to form 6-by-8-in. channels for 
concrete columns.) Metal furring strips are attached to the 
inside of the 2x4s tying together the structure. Next, 
rebars are added to the column and rafter spaces in the 
foam. (They're tied to lag bolts in the wood framing.) Wire- 
mesh reinforcing is attached to the outside of the foam. 
Sprayed concrete creates wall columns and skin, which is 
screeded to a 2-in. thickness. Pumped concrete forms roof 
rafters and deck, also screeded to a 2-in. thickness. Exte- 
rior walls are generally faced with stucco. Roof is covered 
with shingles or tiles. Drywall finishes the interior. 
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Optical readers that scan pages and feed text or graphics 
into computers were once bulky and expensive. Now, with 
advancing technology and clever new designs, there's a | 
range of desk-top models suitable for personal computers. 


A desk-top optical character reader attached to an 
IBM personal computer scans a page fed into it, then 
displays graphics and titles on a monitor. Special soft- 
ware, used with a mouse, enables color to be added 
(above), picture elements to be moved about, or other 
line art to be drawn in. The reader, Compuscan's 242, 
has a different mode for scanning characters, iden- 
tifying them, and sending codes to the computer. 
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THAT READ 


By T. A. HEPPENHEIMER 
Drawings by Mitchell J. Albala 


SANTA CLARA, CALIF. 
ave Ross, a vice president at The Palantir Corp., 
leads me past his office for a demonstration of the 
firm’s new optical-character-recognition reader. A 
bumper sticker on his wall reads, “HAVE A CAPITALISTIC 
DAY.” “We're entrepreneurs," he reminds me. 

Close by, on a low cart, is the suitcase-size reader. Ross 
puts a sheet of paper into a tray atop the machine. There’s 
a whine as the page slides into the reader, dropping about 
10 seconds later into another tray at the bottom. Then he 
types a command into a computer attached to the ma- 
chine. A paragraph of text, read into the computer with- 
out error from the paper, pops onto a display screen. 

An impressive demonstration. Palantir’s new optical- 
character-recognition (OCR) machine, aimed at Fortune 
500 companies or other big institutions, seems only slightly 
less brilliant during a later test. Palantir’s machine, I dis- 
cover while visiting the start-up company and experts at 
several other OCR firms, represents a significant advance 
in technology: Circuits crammed into its compact 
white case tackle mixtures of text and 
illustrations automatically; powerful 
pattern-recognition formulas are used 
with data-processing techniques that 


give the machine the number-crunching power and speed 
of a main-frame computer. 

Machines like Palantir’s, with five-figure price tags, can 
tackle an almost unlimited number of type styles and sizes. 
They read either typed pages or typeset material in books 
and periodicals. Another class of OCR machine, often priced 
at less than $7,000, recognizes a limited number of type 
styles, often only typewritten characters. Some machines 
also scan photographs and other graphics, transferring a 
video picture into a computer’s memory. 

Applications for readers are expanding, especially since 
prices began dropping in the early 1980s. Walk into law 
offices or publishing firms, for example, and you'll find 
OCR machines scanning briefs and manuscripts into com- 
puters. Printing firms use OCR readers to convert pages 
into computer data that drives a typesetting machine. 
Desk-top publishing employs the image-processing features 
of some scanners to blend graphics with text. 

Modern OCR hardware relies on tiny semiconductor 
memory and microprocessor chips; computer memory disks 
in some readers store complete spelling dictionaries. OCR 
machines scan pages, converting characters into digitized 

Continued 


images that built-in computer programs can recognize (see 
diagrams). 

But today's versatile and compact machines have evolved 
from specialized OCR readers developed in the 1950s and 
'60s. The readers developed some 25 years ago often served 
specialized high-volume applications such as reading postal 
zip codes. 

Tougher testing 

I pull out an article from Business Week to give the 
Palantir a tougher test than the prepared sheet for dem- 
onstrations. The article has a variety of type styles on 
each page, along with illustrations. Letters are close to- 
gether within the text; many letters are actually touch- 
ing, which can confuse an OCR reader. 

About 30 seconds elapse before the first page passes 
through the slot. “It’s scanning the image of the page into 
its memory," Ross explains. Then, a minute and a half 
later, the computer signals it has read and identified the 
letters on the page and can display the text. The title and 
subhead of the article: *'And Now, the Post-Industrial Cor- 
poration.' It could farm out everything from manufactur- 
ing to billings." 

But the title on the screen is: 11TFIE Posr&INDusTRIAL 
OrporRATIODI. “Those letters are really quite large," Ross 
says. "The machine gets confused, but it'll work well with 
more standard-size fonts." Sure enough, the subtitle comes 
up without error. The main text is easy to read. In some 
places "the" appears on the computer screen as TLIE. “It 
missed seeing the crosspiece on the ‘h’ and read the letter 
as 'li, " he says. Another error displays "American" as 
AMENCAN, reading "ri" as an "n." But overall, such errors 
appear only every few lines. I conclude the machine re- 
ally can read ordinary text. 

Later, Palantir vice president Eric Hannah joins us to 
help describe the special algorithms used for the reader. 
Algorithms are the step-by-step mathematical sequences 
used for solving problems. The reader also has an unusual 
computer design, or architecture, built into it. First, Han- 
nah explains that most computers use a single central 
processor that operates with an addressible memory to 
perform calculations one step at a time. "The central proc- 
essor sends out an address, and what you get back from 
memory is a value," Hannah says. This single-step proce- 
dure, based on so-called Von Neumann architecture, named 
after the early computer theoretician, can perform virtu- 
ally any calculation if you wait long enough. Big main- 
frame computers, compared with desk-top personal models, 
simply perform the step-at-a-time fetching between proc- 
essor and memory much faster. 


Processing in parallel 


But in 1982, when design began on the Palantir ma- 
chine, the researchers knew the special formulas they 
planned to use wouldn't work with a Von Neumann com- 
puter. "To do algorithms like ours in that way would take 
you forever," Hannah says. "It would be an incredible 
bottleneck." 

So instead, they settled on new computer chips that 
would break computations needed for character recogni- 
tion into many smaller segments, solving them simulta- 
neously. This technique, called parallel processing, is used 
in large, costly supercomputers, and is just starting to 
appear in smaller machines [“Super-Fast Supercomputer,” 
PS, Oct. '86]. “I use a chip that in ten billionths of a sec- 
ond will do an operation that will take 50,000 separate 
memory fetches by a Von Neumann architecture," says 
Hannah. 

I ask about the algorithms Palantir uses. "We wanted 


[Continued on page 107] 
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Getting alphanumeric characters on paper directly into a com- 
puter memory requires some type of electro-optical converter. 
The converter scans a line of text, "seeing" reflected light 
from each character and the surrounding white space. Scan- 
ning is often accomplished by moving the paper and focusing 
each line of characters on a stationary strip of photodiodes. 
Tiny individual diodes each produce a signal representing por- 
tions of characters. Then, signals from this scanning section 
go into a pre-processor that converts them into a stream of 1s 
and Os,the digital language of computers. Before this digitiza- 
tion, questionable signals—for example, part of a typed char- 
acter that's lighter than other sections—can be standardized. 
Digital signals representing each unknown character are stored 
in memory within the reader. Finally, the recognition-logic sec- 
tion uses these stored digital signals to identify each character. 


SCANNED DIGITIZED 
CHARACTER 


ORIGINAL 
CHARACTER IMAGE 


A second recognition technique, called feature, or shape, anal- 
ysis, is slower but more versatile. As each character is scanned, 
the machine "sees" how many vertical and horizontal lines it 
has, where straight edges are located, whether loops exist, the 
number of line endings, and other factors. These features are 
then compared with similar features in a standard character 
set until the most likely match is found. In the shape-analysis 
example above, for simplicity, only three distinguishing features 
—the number of vertical and horizontal lines and the number 
of loops—and six characters are shown. In practice, many 
more features are analyzed and compared with standardized 
characters. Two techniques for comparing shape-analysis fea- 
tures are shown: A linear method takes all the unknown char- 
acter features and compares them with data about each 
standard character. For the six characters used, this requires 
18 comparisons. The second technique, a decision-tree com- 
parison, is usually faster. By "branching" to standard charac- 
ters with no vertical lines, for example, only nine comparisons 
identify the A and C, while 13 comparisons pinpoint a D or B. 


how optical character readers work 
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With one identification technique, called template, or matrix, 
matching, the data from unknown characters are compared 
with data representing alphanumeric symbols, often stored in 
a permanent memory. These permanent-memory templates may BEE 
represent fonts or styles of-printed type or, by storing common 
features, a variety of generic type styles. Each digitized point 
of the unknown characters is compared with points at the same 
location in each template. The number of mismatched points 
is counted, and the template with the fewest mismatches is 
selected. In this example, the character-recognition machine 
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selects the number 2, with only one mismatch. A standard DIGITIZED CHARACTER DIGITIZED CHARACTER DIGITIZED CHARACTER 

digital code representing this number is then sent through a AND TEMPLATE. AND TEMPLATE. AND TEMPLATE. 

cable to the memory of a computer connected. to the reader. 16 MISMATCHED 1 MISMATCHED POINT 6 MISMATCHED 
POINTS BESTMATCH POINTS 


In practice, many more digitized points for each character are 
compared with template points. 
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Manufacturing advances have made possible aluminum bicycle frames that are at least as 
strong as conventional alloy-steel frames. PS found that aluminum bicycles weigh a little 
less, cost a little more, and ride a touch less harsh than steel bikes. 


By STUART F. BROWN 
Photos by Greg Sharko 


ble the Beirut-Damascus highway 

in places, a quality that makes 

them an ideal proving ground for sam- 

pling the growing flock of aluminum 
bicycles on the market. 

Why the rush to build altini 


T: streets of Manhattan resem- 
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frames? Bike manufacturers say they 
are stronger, lighter, and more com- 
fortable to ride than traditional steel 
bicycles. On balance, the claims aren't 
too far out. I sense there's another 
powerful metallurgical property at 
work here, too: Aluminum fascinates 
technology buffs. 

The idea of building bicycle frames 
from aluminum isn't new: Attempts 


were made before the 1930s, but the 
costly lower-strength alloys then avail- 
able conspired to make those bikes 
heavy and expensive. Since then, met- 
allurgical advances and the aerospace 
industry's development during the 
1970s of reliable adhesive-bonding 
techniques, using toughened epoxy 
structural adhesives, have made to- 
day's aluminum bikes possible. 


The nonferrous trio of cycles above are 
(front to rear) Cannondale's SR600, 
Kettler's Alpha SM Pro, and Raleigh's 
Technium 480. With the Kettler, tire 
pump and water bottle are included. 


Of the trio of cycles above, the most 
striking is the metallic-green SR600 
made by Cannondale Corp. This $750 
racers frame is made from 6061-T6 
welded aluminum tubing. Cannondale 
chose this plump tubing for its resis- 
tance to power-robbing flexing when 
the rider pedals hard. 

The builder’s claims about stiffness 
are no exaggeration. Whether climb- 
ing hard up steep hills or crossing 
broken pavement while standing on 
the pedals, I felt no flex. Cannondale's 
bicycles, which weigh about a half- 
pound less than comparable steel mod- 
els, cost from $450 to $1,550. 

From West Germany, Kettler's $699 
Alpha SM Pro is at the top of a line 
of aluminum bicycles that begins at 
age 114] 
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Raleigh's Technium frame (above left 
uses 6013-T6 aluminum tubing in the 
main triangle for lightness and alloy- 
steel rear tubes to keep the cost down. 
The dissimilar metals are adhesively 
bonded onto the seat-post lug. Kettler's 


Snapshot of a 
| thoroughbred 


If jewel-like finish and attention to detail 
are what turn you on, it’s not hard to invest 
a lot of money in an aluminum bicycle. 
Shown above is a world-class racing bicy- 
cle assembled around the Vitus frame, built 
in France by Bador. Vitus was an early pio- 
neer in using aerospace adhesives to bond 
frame tubes to lugs without the heat of weld- 
ing, which would reduce the metal’s strength. 
This process allows the use of tubing with 
the same outside diameter as that used in 
steel frames. 

Built from an aluminum-magnesium alloy 
called 979 Duralinox, the approximately 
4.4-pound Vitus frame and fork are among 
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frame tubes (center) are pressed and 
bonded over metal sleeves, screwed 
and glued into the frame lugs. Cannon- 
dale's massive tubes (right) are inert- 
gas welded, then the lugless frame is 
heat-treated to increase strength. 
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the lightest available; top-quality steel coun- 
terparts weigh about 6.5 pounds. The detail 
shows the frame tubes where they slip onto 
and into the cast-aluminum seat-post lug. 
This is where the adhesive bonds are made. 
The tubes are anodized with a colored-oxide 
layer, which imparts the metallic sheen of 
a beer can. 

A bicycle like this one, which uses me- 
chanical components from Campagnolo of 
Italy, can be put together by a racing- 
oriented bike shop for about $1,200 to 
$1,500. The frame, imported by Vitus U.S.A. 
(91 Myer St., Hackensack, N.J. 07601), is 
about $600.—S. F. B. 
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Hang a hardwoo 


Hide wires, pipes, and insulation behind these lift-up ceil- 
ing panels that slip into a concealed steel grid. Woodtech's 
panels are easy to assemble—and even easier to remove. 


By PHIL McCAFFERTY 
Photos by the author 


t was hard to heat and cool the 

family room shown in the photo 

at upper right, and it was impos- 
sible to insulate above the ceiling—so 
the homeowners installed a suspended 
ceiling. They chose Woodtech's insu- 
lated hardwood panels and stowed 3'^ 
additional inches of insulation above 
the new surface. The panels were more 
difficult to install than a fiberboard 
system because the wood strips had 
to be carefully aligned with both side 
walls, but the strikingly attractive 
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new ceiling was worth the extra effort. 

The standard two-by-four-foot Wood- 
tech panel drops into a ?Ae-inch-wide 
suspended steel grid system (turn 
page for drawings). Parallel 1”6-inch- 
wide strips of finished hardwood are 
mounted on the face of the panel. The 
34-inch-thick strips are spaced two 
inches on center and stapled to per- 
pendicular back support strips made 
of hardwood lumber painted with a 
flat black enamel. The back supports 
extend enough beyond the edges of the 
panels to rest on the grid. 

The backs of the panels are covered 
with black-faced one-inch-thick fiber- 


glass insulation. The metal grid is the 
same color as the insulation and back 
supports—and the same width as the 
spaces between the facing strips—so 
it is nearly invisible after the panels 
are in place. 

Because the basic panels weigh 15 
to 20 pounds, depending on the type 
of wood, you must use heavier hanger 
wire and screw eyes for Woodtech's 
grid than for a fiberboard system. The 
manufacturer recommends hanging 
the grid at least six inches, and pref- 
erably eight inches, below the exist- 
ing surface. This gives you room to 

Continued 
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Above left, 2-by-2-ft. panels in a sun 
room are arranged parquet-style. The 
wood is birch. Other wood species— 
such as ash, cherry, maple, poplar, red 
and white oak, and black walnut—are 
available. Above, oak strips are laid 
end to end to give a family room a new 
look. The basic panel is 2 by 4 ft., but 
you can order panels up to 10 ft. long, 
in 1-ft. increments. For curved wain- 
scoting or columns, Woodtech’s maker 
produces flexible-back panels. The 
company also offers custom-made rigid 
panels for broad, curved expanses. At 
left, the housing for recessed lighting 
is mounted on the back of the panel, 
with the finishing flange inserted into 
the face of the panel. Track lighting or 
conventional fluorescent panel fixtures 
made for suspended ceilings also can 
be used with Woodtech. 


MARCH 1987 | 89 


- 12-GAUGE STEEL 
HANGER 


Sie” MAIN 
RUNNER 


STANDARD PANEL 


D 


Secure edge angles with wood screws 


or steel split pins in concrete. | 
ii FACING STRIPS pote a 
Adjust edge spacing PANEL CROSS SECTION 


34" LEG TO WALL BACK SUPPORT STRIP 


BACK SUPPORT STRIP 
Va" X 34" x 2378" 


FACING l la- ie" 
STRIP 
Lie X34" 


CUT PANEL END TO LENGTH 
BACK SUPPORT STRIP 


a cac cr 


FACING STRIP 


ETE N putes "T. i 
d Ee B HH 


INSULATION 


fes `d Riga 


panels to furring 
tach to wallboard, drill holes for toggle bolts. 


Nu. = 
Lt 


90 | POPULAR SCIENCE 


insert the panels. Also, you can stuff 
extra fiberglass insulation into the 
empty space. 

Prepare a perfectly rectangular 
opening for each panel. You cant cut 
a wedge out of a panel with a razor 
knife to compensate for out-of-square 
walls, as you might do with relatively 
inexpensive fiberboard tiles. Plan the 
job on paper before you begin the in- 
stallation, with the center line run- 
ning in the same direction as the 
facing strips. 

The system is cleverly designed so 
that you won't need to split facing 
strips to make panels fit an odd-sized 
room width. Instead, you remove en- 
tire facing strips, trimming off the 
extra insulation and cutting the back 
support strips to leave 75»-inch over- 
hangs. If you find you must remove 
an odd number of strips, shift the grid 


.layout one inch off center. You can 


make smaller adjustments by a com- 
bination of inverting the wall angle— 
which has a %-inch side and a one- 
inch side—and notching or adding to 
the back supports (see drawings). 

After you have sketched the grid 
layout, fasten the edge angles to the 
wall and install the grid. Then tilt the 
panels up through the openings and 
lower them into place. 

To cut end panels to the proper 
length, measure the distance from the 
edge of the closest crossbar to the in- 
side edge of the wall angle and add 
^ inch. Cut off the remainder of the 
panel. Lay the panel in the opening, 
and mark a line on the facing strips 
where they meet the edge of the wall 
angle. Remove the panel, and saw 
through the facing strips along the 
line—don't cut the back support strips. 
If you make an error, don't worry. 
Extra back support strips come with 
the system. 

Woodtech panels can be used for 
wainscoting as well as ceilings. The 
maker suggests using a black base- 
board, which it supplies on request. 
If you order wainscoting specifically, 
the back support strips will be flush 
with the edges of the facing strips. If 
not, trim off the projections. 

Set the panel on top of the base- 
board, and attach it to your walls 
(see drawing). Woodtech furnishes 
flat black strips that you glue or tack 
between the panels to maintain the 
%e-inch spacing. Molding strips are 
available to cap the wainscoting and, 
if necessary, to frame the ends. 

Ceiling and wall panels cost be- 
tween $10 and $12 per square foot, 
depending on the wood selected. The 
Woodtech system is supplied by Ar- 
chitectural Surfaces, Inc., 123 Colum- 
bia Ct. N., Jonathan Business Center 
W., Chaska, Minn. 55318. 
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By RICHARD DAY 


he plastic pipe in your house wont 

corrode—but it will leak if you 

puncture it or if a fitting’s joint 
wasnt properly welded |“Solvent Weld- 
ing Simplifies Plastic Plumbing,” PS, 
Jan. 81). If you nail or drill into plas- 
tic pipe, you can patch the puncture. 
And you can replace an entire fitting 
assembly. 

If the maker of your pipe offers slip 
couplings of the right size, they're 
ideal for patching. They're made with- 
out inner stops (shoulders), so they'll 
slide all the way onto a same-size pipe. 
If you cant find a slip coupling, you 
can make one from a regular coupling 
by grinding out the stop. 

To make a repair, cut the pipe in 
two at the leak, spread the sections, 
slide on the coupling, and apply 
cleaner-primer and then solvent 
cement to both sides of the cut. Slide 
the coupling up, center it over the cut, 
and hold it while the cement sets. 

Another way to patch is with a 
weld-on piece from a size-larger pipe. 
Generous coatings of solvent cement 
are needed on both the surface of the 
PVC pipe and the inside of the patch. 
Clamp the piece with mechanic's wire 
ties, as shown below, right. 


The first two photos 
show a patch for a 
I'5-in. PVC venting 
stack. Slice through 
the puncture with a 
guillotine-type cut- 
ter; spread the pipes 
enough to add a slip 
coupling below the 
cut. To fix leaks at 
fittings (third photo), 
cut out the fitting, 
as well as some pipe 
(rear), and replace 
with the new assem- 
bly shown. For a 
weld-on patch, cut à 
piece from the next- 
larger-size pipe. 


Patching 
plastic | 
pipe 
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Recessed cabinets and bookshelves in 

the three knee walls take advantage of 

space behind, without eating up floor 

| | space. Frame them as shown above. In 

= | | d severe climates bump-outs should be 
ü wrapped in same insulation as walls. 
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The large diagram above shows how 


I — uA the finished floor plan fits within the 


eaves above the house's existing pen- 
insula wing, and gives an idea what di- 


uNDERLavwENT mensions you can expect in your own 


attic. Existing stair was railed off on 


Turn a dismal, under-used storage attic into an elegant den 
for reading, TV watching, or entertaining. These ideas can 
make an expansion project easier than you might think. 


By AL LEES 
Drawings by Carl De Groote 


upward-expansion home projects 
wouldn't be complete without one 
that finishes off an existing attic. If 
your house offers such an option, it’s 
the quickest way to avail yourself of 
“room at the top,” without any struc- 
tural changes. 
Of course, if your overhead space is 
cluttered with the struts of a truss- 
supported roof, this solution isn’t for 
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you. But most older houses have at- 
tics that cry out for finishing. Don't 
write yours off just because the collar 
ties that span the rafters are too low 
to allow headroom. You can probably 
raise these, one at a time, to at least 
seven feet above floor height. Where 
they must be this low (for structural 
purposes), you can get a more spacious 
feeling by leaving them exposed, for 
a rustic beam effect; just run the 
drywall up past them to the peak. 
If your attic has any floor at all, it’s 
probably minimal. If there are boards 
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three sides with standard rail compo- 
nents and four corner posts bolted to 
floor frame. Sketch at top right shows 
the nailing pattern for fastening dry- 
wall sheets to rafters that are deepened 
by nailing on 2x 2s (photo above, left). 


laid across the joists, make certain 
they are properly nailed, and fill in 
any gaps before you cover them with 
sheets of 34-inch plywood or other un- 
derlayment. Then, after all your con- 
struction is complete, you can lay 
carpet or vinyl. 

The major problem in the North 
Carolina house shown here was that 
the existing 2 x 8 rafters didn't create 
cavities deep enough to install eight- 
inch-thick insulation batts and still 
leave a space under the roof decking 
for air to flow from soffit vents under 
the three eaves up to the new ridge 
vent the homeowners installed. This 
circulation is essential to carry off 
heated air beneath the roof deck (in 
summer) and to prevent condensation 
buildup between deck and insulation 

[Continued on page 120] 
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A new slant on perfect angles: 


pP | 


PHOTO BY GREG SHARKO 


Ten-second setup time, super-accurate miter cuts, no splintering— 
and portability. Make room in your shop for a motorized miter box. 


By PHIL McCAFFERTY 


ters. The work of a pro? No. The work of a new 

tool called a power miter saw. It looks like a 

circular saw mounted on a short-legged table. But 
it performs like no other saw you've ever used. 

À power miter saw is designed for accurate cross- 

cutting and mitering on jobs as varied as construc- 

tion framing and cabinetmaking. Compared with a 


7 ip. A perfect crosscut. Zip. Zip. Two perfect mi- 
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radial-arm or table saw, a power miter is faster to 
set up and much more accurate. That's critical when 
you put two or more corners together: If they aren't 
perfectly cut (even a '4-degree error is bad), you have 
a poor project. And a power miter saw is handier than 
a table or radial-arm saw: You can take the totable 

tool to the job site. 
Throw away your table saw? Not yet. Power mi- 
ters aren't designed to make large crosscuts, and they 
Continued 
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30, 45 
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0, 15, 2242. 
30, 45 
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"I: work clamp, 2: table extender, 3: separate handle, 4: built-in spindle lock; **not specified 
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PHOTOS BY THE ALITHOR 


@HITACH! 


wont rip stock. But what they do, they 
do exceedingly well, I learned after 
trying several of the newest models. 
Here's why: 


Stock chopper 


All power miter saws work much the 
same way. The saw head is attached 
to the back of a turntable; the table 
and head swivel to the desired angle 
while the stock is held against a rear 
fence. (Positive detents are provided 
for common angle settings.) The head 
is spring loaded—and works like a 
paper cutter. To make a cut, you pull 
down the head by its handle and chop 
the stock in two. 

Compared with a table saw, a power 
miter is more accurate because the 
work is stationary. And compared with 
a radial-arm saw, it makes a smoother 
cut: Splintering, caused by pulling a 
blade through the work, does not occur. 

Aside from the 8'4-inch Black & 
Decker and Sears Craftsman com- 
pound miter saws, the saws are sim- 
ilar in design. Most have 10-inch 
blades, all have sufficient power and 
quick-stopping blade brakes, and, un- 
fortunately, all are noisy. 

The blade size determines the size 
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of the work a saw can handle. Gener- 
ally, a 10-inch saw will miter (at 45 
degrees) a 2 x 4; a 14-inch saw accepts 
up to a 4x4; and a 15-inch saw can 
take a 4x6. 

I found all the larger saws to be 
nearly perfectly aligned as received. 
Each comes with detailed instructions 
on how to check and set the saw head 
square and perpendicular to the table. 
I also checked the saws with a dial 
indicator to see how closely they re- 
peat an angle after you swing, detent, 
and lock a miter setting. All came 
within 0.003 inch—as measured at the 
center of the blade—and most were 
just about zero. 

The 8'4-inch Black & Decker and 
Craftsman saws can miter a 2x4 at 
45 degrees, and they can make com- 
pound miters, too. The compound mi- 
ters usually involve odd angles, which 
you set using a protractor. These saws 
are not as heavy or as rigid as the 
others, and I had some trouble accu- 
rately repeating angles with them. But 
if you dont get too pushy with the 
saws, they work just fine. 

While trying these saws, I learned 
there are lots of features worth con- 
sidering when you buy. For example, 


Hitachi's hefty 15-in. power miter saw (below) cuts through 
4x6 stock at a 45° miter setting. Accessories include table 
extensions, stop bar, work clamp, and exhaust dust bag. 
Compound miters (as shown at left) can be made with the 
8'4-in. Black & Decker and Sears Craftsman models. 


look at the number of angle detents. 
Some saws have as few as three, oth- 
ers have five. (I also like Delta's ver- 
nier scale that lets you make odd-angle 
settings down to '4 degree.) 

For long work, you'll want table ex- 
tensions. And for most work, stops and 
clamps are helpful in holding the stock 
in place. A separate carrying handle 
is handy for moving the saw; a built-in 
blade lock is a real help when chang- 
ing blades; and an exhaust bag keeps 
the dust to a minimum. 

Finally, a word of caution. These 
saws are made for cutting wood. Al- 
though some makers describe how you 
can cut aluminum molding using the 
proper blade and procedures, miter 
saws are not abrasive chop saws for 
metal, and they should never be used 
that way. Also, although they're trans- 
portable, always fasten down a power 
miter saw before you use it. 


MANUFACTURERS OF POWER MITER SAWS 

Black & Decker Corp., 10 N. Park Dr., Hunt Valley MD 21030; 
Delta International Machinery Corp., 246 Alpha Dr., Pitts- 
burgh PA 15238; Hitachi Power Tools USA, 4487-F Park 
Dr, Norcross GA 30093; Makita USA, 12950 E. Alondra 
Blvd., Cerritos CA 90701; Ryobi America Corp., 1158 Tower 
Lane, Bensenville IL 60106; Sears, Roebuck and Co. (Crafts- 
man), Sears Tower, Chicago IL 60684; Shopcraft, 209 5. 
Alex Rd., Dayton OH 45449; Skil Corp., 4801 W. Peterson 
Ave., Chicago IL 60646 


CIE MAKES THE WORLD 


can even earn your Associate in 
Applied Science Degree in Elec- 
tronics Engineering Technology. Of 
course, you set your own pace, and, 
if you ever have questions or 
problems, our instructors are only 

a toll-free phone call away. 


he first step 
is yours. 


To find out more, mail in the 
coupon below. Or, if you prefer, 
call toll-free 1-800-321-2155 

(in Ohio, 1-800-523-9109). 
Well send you a copy of CIE's 
school catalog and a complete 
package of enrollment information. 
For your convenience, welll try to 
have a representative contact you 
to answer your questions. 


OF ELECTRONICS YOURS. 


Today's world is the world of elec- 
tronics. But to be a part of it, you 
need the right kind of training, the 
kind you get from CIE, the kind that 
can take you to a fast growing career 
in business, medicine, science, 
government, aerospace, 
communications, and more. 


Q'recialized 
à yptraining. 


You learn best from a specialist, 
and that's CIE. Wete the leader 
in teaching electronics through 
independent study, we teach only 
electronics and we've been doing 
it for over 50 years. You can put 
that experience to work for you 
just like more than 25,000 CIE 
students are currently doing 

all around the world. 


actical 
training. 


You learn best with practical training, 
so CIE’s Auto-Programmed® lessons 
are designed to take you step-by-step, 
principle-by-principle. You also get 
valuable hands-on experience at every 
stage with sophisticated electronics 
tools CIE-designed for teaching. Our 


4K RAM Microprocessor Training 
Laboratory, for example, trains you to 
work with a broad range of com- 
puters in a way that working with a 
single, stock computer simply cant. 


rsonalized 

training. 

You learn best with flexible 
training, so we let you choose from 
a broad range of courses. You start 
with what you know, a little or a 
lot, and you go wherever you want, 
as far as you want. With CIE, you 
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Cleveland Institute of Electronics 
1776 East 17th St., Cleveland, Ohio 44114 


YES! I want to get started. Send me my CIE school catalog including details about 
the Associate Degree Program. I am most interested in: 

[ ] computer repair [ Jtelevision/high fidelity service 

|_| telecommunications C medical electronics 

[ | robotics/automation [ broadcast engineering 


|_| other 
Address Apt. 
City State Zip 
Age Area Code/Phone No. _ 
Check box for G.I. Bulletin on Educational Benefits M AIL TOD AY! 


CI Veteran (J Active Duty 
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Car-care quiz 


How well do you know your car? This trio of automotive 
problems challenges your knowledge of engine cooling, brak- 
ing, and steering systems. If the questions stump you, turn 
to the detailed answers that follow. 


By STEVE MERCALDO 
Drawings by Russell von Sauers 


Problems 


4 Brake-shoe shuffle 


It didnt take a skilled mechanic to 
diagnose this problem. You knew the 
car's brake linings were gone the first 
time you hit the brake pedal for a stop 
and heard a grinding noise. In fact, 
the ruckus was so loud you could tell 
it was coming from the front axle's 
binders. If you were a gambler, you'd 
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have given 10 to 1 odds that the front 
rotors were already heavily scored. 

Bright and early the next weekend, 
you set the car on safety stands and 
remove the wheels. Sure enough, the 
front pads are grooving the brake ro- 
tors with their exposed rivets. In back, 
the shoe linings are thin, but not thin 
enough to expose the shoe rivets and 
badly score the drums. 

Carefully, you examine the front 
calipers for leaks and then push the 
pistons back with a C-clamp. The rear- 
wheel cylinders also pass a visual 
exam: A peek behind the cylinder 
dust boot reveals no fluid leakage or 
corrosion. 

The parts list for this job includes 
new front pads, a set of rear shoes, 


WHEEL CYLINDER 


DRUM 
XZ SPRING 


N \\ AXLE 
A Nc FLANGE 


TOE END 


and grease seals for the front hubs. 
Of course, there’s also the cost of ma- 
chining the rear drums and the scored 
rotor faces. 

You use your pickup to drive to the 
parts store. At the parts counter you 
get some bad news: The counterman 
measures the rotor thicknesses and 
finds that to remove the scoring he'd 
have to machine the rotors below the 
minimum thickness. New rotors must 
be added to the parts list. The good 
news is that all the parts are in stock, 
and the rear drums can take a light 
cut. Because you have to leave the 
drums to be run on the brake lathe, 
you take the rest of the parts and go 
back home in the truck to get a head 
start on the job. 

During the front-rotor installation 
you inspect, clean, repack, and adjust 
the front-wheel bearings. Both calipers 
are bolted in place with a new set of 
pads. Now it's time for the rear brakes. 
First, you inspect and clean the back- 
ing plates and self adjusters. You then 
consult the repair manual for a de- 
tailed picture of the right brake mech- 
anism. Using the drawing as a guide, 
you install new brake shoes on both 
sides. You dash to the parts store for 
the finished drums. Then you install 
them and make a final shoe adjust- 
ment. A road test brings a smile to 
your face. The car stops straight and 
short. 

The brake fix is a fading memory 
when 7,000 miles later the grinding 
noise returns. But this time it's com- 
ing from the rear axle. First chance 
you get, the car is back on the jack 
stands. The front rotors are fine. The 
right rear shoes and drum are fine. 
The left rear drum is a different story. 
The brake-shoe lining facing the rear 
of the car is gone. But, oddly, the shoe 
facing the front of the car is in almost 
new condition. 

Could the wheel cylinder be bind- 
ing or dragging the rear shoe? Maybe 
the shoe return springs are weak. 
Rather than take a chance on ruin- 
ing another set of shoes, you replace 


both wheel cylinders and install a new 
set of springs along with the new 
shoes. The old drum cannot be cut 
again. Luckily, the local wrecking yard 
provides a used drum that can be 
machined. 

You install the drum, and every- 
thing works perfectly—for 6,500 
miles. Then the grinding is back. 
What's wrong? 


2 Poor drivability 


You're cruising on the interstate when 
white vapor suddenly pours out of the 
hood seams and the tangy scent of 
coolant floods your nostrils. The tem- 
perature light flashes on. You cut 
quickly to the road side. 

Around the front of the overheated 
car you pop the hood, and a cloud of 
steam leaps out. After the engine-bay 
fog lifts, you scan for the culprit. 


Green coolant is jetting out the side | 


of a ruptured heater hose. 
Naturally, your car's decided to have 


a problem miles from a service sta- | 


tion on a lightly traveled road. You 
wave down a passing car. The driver 
has some electrical tape and suggests 
wrapping the problem hose with it. 
After the car has had a chance to cool 
down, you bind the hose tightly with 
the tape and fill the radiator with 
water from a nearby stream. The car 
limps slowly to a service station. 

At the station, a new hose is in- 
stalled. The other hoses are checked, 
and a fresh charge of anti-freeze is 
poured into the radiator. 


Optimistic that you've nailed the | 


cooling-system gremlin, you head for 
the highway. But after just a minute 


or so at cruising speed the engine tem- | 
perature light is back on. You're back | 


on the side of the road. Up goes the 
hood. There are no leaks and the cool- 
ant recovery tank is full, but the en- 
gine creaks loudly from the excessive 


heat. You wait for the radiator to cool - 
sufficiently, then carefully twist off its | 


| Jack Daniel's Whiskey on these occasions. E ; 


cap. The coolant level is up. 

After several minutes of mental 
trouble-shooting, you decide to remove 
the thermostat with a pair of pliers 
—the only tool in the trunk. The ther- 
mostat removal seems to cure the 
overheating problem. Two days of driv- 
ing pass with no signs of overheating. 

Because it's close to the end of sum- 
mer, you decide to leave the thermo- 
stat out until it's time to winterize the 
engine. The car's cooling system works 
fine for the rest of the sunny season. 
But, on occasion, the engine idles 
rough, and fuel economy and power 
are down. 

A glance at the car's service records 
reveals that the engine hasn't been 

Continued 


If you're a friend of Jack Daniel's whiskey, raise a glass or two. 


ON JACK DANIELS BIRTHDAY most folks 
like co > bake a cake. 


Va Some of our employees gather 
25--—— in the office Mr. Jack built 

" WB | when he started our distillery 

| "*- in 1866. And down at 
TENE" Mary Bobo's boarding House, 
feat Margaret Tolley has chocolate 

ME ue cake for everyone at 
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(Lynchburg, you see, is dry.) But we 
hope the law is more lenient where 
you work or live. And that, come 
March 25th, you'll find time to 


raise a glass or two. 
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Car-care quiz continued 


tuned in more than a year. It's obvi- 
ously overdue. When you pull the 
plugs as part of the regular tune-up, 
a black coating on the electrodes 
catches your eye. A compression test 
reveals no weak cylinders. New plugs, 
high-tension cables, distributor cap, 
rotor, PCV valve, and filters are in- 
stalled. A thorough check of the vac- 
uum hoses for damage or misrouting 
reveals no problems. The last thing 
you do is set the ignition timing to 
spec. 

Back on the road, performance is 
better—but not quite right. The idle 
is still rough and the gas mileage poor. 
Unfortunately, in the middle of these 
woes, your car is due for state inspec- 
tion. You pass the components safety 
checks, but the emissions testing ma- 
chine swings its needle into the red 
for excessive carbon monoxide output. 
The technician testing your car ex- 
plains that this type of problem is 
probably caused by a misadjusted car- 
buretor or a faulty emissions system. 
He then slaps a rejection sticker on 
the windshield. 

Back home, you run the simple 
check list on the emissions system 
using your shop manual. It seems fine. 
Slightly intimidated by the compli- 
cated diagnostic procedure and tool re- 
quirements for computer-controlled 
carburetor service, you take the car 
to a dealership. 

The next afternoon you get a call 
from the dealership's service manager. 
He explains that the engine is run- 
ning in an “open loop" mode rather 
than the normal "closed loop" mode. 
This means the computer is feeding 
the carburetor a fixed enrichment sig- 
nal rather than a signal that will vary 
the fuel induction rate for best com- 
bustion and emissions. 

The service manager guesses that 
one or more of the electronic control 


siete ce a 


COOLANT-TEMPERATURE 
SENSOR 


components are faulty. These compo- 
nents include the computer, electronic 
carburetor, oxygen-sensor circuit, 
engine-temperature sensor circuit, 
throttle-position sensor, and air 
switching valve circuit. What's caus- 
ing the drivability problem? 


3 Steering pull 


Lately, your car has a mind of its own: 
It wants to steer left. The pull begins 
as a slight drift at slower speeds and 
becomes a strong tug during highway 
cruising. Even in a perfectly flat park- 
ing lot, a firm grip on the wheel is 
required to maintain a straight course. 
You decide to show this four-wheeled 
mule who's boss. Out come the tools 
and thinking cap. 


STEEL CYLINDER 
AND HOUSING 
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You begin your investigation by 
quizzing some local auto experts on 
the causes of steering pull. The me- 
chanic at the corner station says to 
look for a dragging brake on the left 
front corner of the car. A buddy work- 
ing for a department-store car-care 
center is sure it's a tired radial with 
a misaligned belt. Your uncle, a re- 
tired dealer mechanic, says the first 
step in investigating a steering-pull 
problem is a thorough check of the 
front and rear suspension. The second 
step is a steering-gear checkup fol- 
lowed directly by an alignment and 
wheel balance. 

Because it's easiest, you begin the 
hands-on part of the investigation by 
substituting a good spare tire in an 
attempt to isolate what may be a ra- 

Continued 
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4. A Shuffle type ski exerciser 


Scientific abstract available upon request 


Spa o t 


Ms Nim | All Exercise Devices Were Tested 4 Times: 
-—— | at 3 different heart rates and at maximum work. 
Tests Measured: 
Volume of oxygen consumed which indicates calories burned. 
Data was scientifically analyzed at the University Human 
Performance Laboratory. 
Results: 


On all 4 tests, NordicTrack burned more calories and yielded 
significantly greater cardiorespiratory workouts. 


Nordic Track Pro 
With Adjustable 
Elevated Legs 


" 
It's Only Logical that NordicTrack Would Get the Highest Scores 


because NordicTrack is more complete than an Exercise Bike. 


Nordic Irack adds important upper body exercise. 

Nordic Track provides more uniform leg muscle usage. 

Higher pulse rates, necessary for building fitness, seem easier to attain because 
more muscles share the exercise. 


because NordicTrack provides more thorough exercise than a Rowing Machine. 


Standing position involves more muscle mass than sitting position. 

Nordic Track uses large muscles of buttocks, thighs and calves to simultaneously 
bear body weight and work against resistance. 

Nordic Track resistance is proportioned to individual muscle strength. 
Stronger legs use greater resistance. 
Arm resistance can be set at lighter setting separately. 

Nordic Track is safer — no high back strain loads are imposed. 


because NordicTrack has inertial resistance not available on a Shuffle-Type Ski Exerciser. 
Flywheel provides life-like feeling; Smooth, Continuous. 
Other "sk!" exercisers without flywheels use only frictional resistance. 
Result is stop-start calisthenics-like feeling. 
Nordic Track's clutch system allows true ski striding motion. 
Other ski exercisers require less efficient shuffling motion. 


Burns Up to 600 Calories per 20 Minute Workout. 


For effective weight control. Free Brochure, and New Video! 


Nordic[rack coer 


©PSI 1986 141PS Jonathan Blvd. North, Chaska, MN 55318 


» PLL SEND YOU 
A CHECK FOR 
$4,154.65, TOO! 
for selling just 
one order like 
George Singleton's 


Here's your chance to break into the BIG TIME... 
in your SPARE TIME. I paid George $4,154.65 for 
just one roof renewal order with Pace Seamless 
Spray. it could » ust as easily be you! 

What makes Pace Seamless Spray so easy to sell 

. and such a big extra income producer? It costs a 
fortune for schools, hospitals, plants and other 
commercial buildings to have roof contractors repair 
or re-do their roofs. Seamless Spray saves them a 
fortune — by-passing the contractor. The buildin 
owner uses our Seamless Spray to apply Pace Roo 
Henewal Sealant right over the old roof. The cost is 
so low, the proven results so satisfactory for such 
well-known firms as General Motors, American Air- 
lines, Holiday Inns and hundreds more, there is 
virtually no sales resistance. 

Pace ships Seamless Spray equipment on Free 
Loan. Your customer pays only for the Sealant. His 
own men apply it. It's as simple as that. 

The field-tested sales kit we furnish you na ou 
all the know-how you need to get into this BIG SELL 
immediately. There's no waiting, no training needed. 
You don't waste your time on small, penny-ante 
business. 

Just mail this coupon, get all the facts. You're 
under no obligation, no one will call on you. Put 
this coupon in the mail today so you'll lose no 
time getting big checks like George Singleton 
and hundreds of others! 


: BE - Mv "I gP- 
E Big Roof Renewal Paid 


p^ : Í George Singleton $4, 154. 65 


Pip cm 
Mike Mcintosh, Vice President 

Hace. PACE PRODUCTS, INC. Dept.PS-387 f 
Quality Faze. mn & College Blvd. 
P.0. Box 1 

Overland Park Ks. 66210 

Yes, | want big checks too. Please rush me the 
facts making Big Money in my spare time with 
Pace Seamless Spray. No cost or obligation. 
No salesman will call. 
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Address 
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Ca r-care quiz Continued 


dial with a bad belt. You rotate the 
spare from corner to corner, but noth- 
ing changes. 

You don't have the equipment or 
skills to do a vehicle alignment, but 
you can give the components a close 
visual inspection for damage or wear. 
Using the shop manual as a guide, you 
first jack and properly support the car. 
The rear suspension checks out. Both 
coil springs are properly seated and 
the control-arm bushings are free of 
cracks, tears, and looseness. After 
working your way around the front 
suspension system, the only worn part 
seems to be the left side tie-rod end. 
It can be moved about '4 inch up and 
down. The manual calls for no move- 
ment. You complete the pre-alignment 
inspection by carefully eyeballing the 
power-assisted rack-and-pinion unit 
for leaks, worn support bushings, or 
a damaged power-steering-pump drive 
belt. Everything checks out. Con- 
vinced that the steering-pull culprit 
is the marginal tie-rod end, you re- 
place it. 

Next you run the car over to the 
front-end shop for the alignment. 
When you return to pick it up, the 
service manager reports that every- 
thing's been set to factory specs, but 
the car still pulls. 

Maybe the mechanic at the corner 
station is right. Perhaps it is a drag- 
ging brake. You jack and support the 
car. With the car's engine off, you jump 
inside and pump the brakes hard sev- 
eral times. You then climb out and 
spin all four tires by hand. They all 
rotate freely. 

If the wheel cylinders are operat- 
ing properly, perhaps the gremlin is 
hiding in the power-brake unit. With 
the engine off, you pump the brake 


| pedal several times to remove the vac- 


uum from the power unit. Then, while 
holding down the pedal, you restart 
the engine. When the engine fires up, 
the pedal sinks slightly and holds 
firm. That's normal. But something 
strange does happen. As the engine 
comes to life, the steering wheel be- 
gins to turn counterclockwise by it- 
self. What's causing the car to pull 
left? 


Solutions 


| 4 The brake shoes on the left 


rear are not properly installed. The 
primary and secondary shoes are 
reversed. 

The installer used the drawing for 
the right side of the vehicle as a ref- 
erence. Ás a result, the right side 


shoes were properly installed while 
the left side shoes were installed 
backward. 

On self-energizing drum brakes 
where the anchor is positioned at the 
top of the backing plate, the second- 
ary brake shoe (the shoe with the 
longer piece of lining material) always 
faces the rear of the vehicle. A pri- 
mary shoe, which has the shorter lin- 
ing, always faces the front of the 
vehicle. 

The secondary shoe does most of the 
stopping. This requires that it have 
the longer lining and, in some cases, 
be made of a different material. 


2 The engine is running too cold 
without the thermostat. Replacing the 
thermostat will provide the cure. Re- 
moving the faulty thermostat solved 
the overheating problem but created 
the engine fuel-economy and perfor- 
mance gremlin. 

The clue was the black carbon de- 
posits on the plugs. These deposits 
were caused by two related but indi- 
vidual problems. First, because the en- 
gine is not reaching normal operating 
temperature, combustion-chamber 
temperatures are lower and the flame 
that burns the fuel is being quenched. 
The partially burned fuel is deposit- 
ing itself in the combustion chamber 
and on the plug electrodes. 

This problem is further aggravated 
by the car's on-board computer. Be- 
cause the coolant is staying below 
normal operating temperatures, a 
temperature sensor in the cooling 
jacket is telling the computer that the 
engine has just been started. The com- 
puter has been programmed to send 
a signal for a rich (more fuel, less air) 
fuel ratio to the carburetor during 
start-up. (Running a rich fuel mixture 
through the carburetor improves cold- 
engine drivability.) This open-loop 
mode accounts for the rough running, 
poor throttle transitions, fouled plugs, 
low power, and poor fuel economy you 
experienced. 


3 The power rack-and-pinion steer- 
ing-gear assembly is defective. 

The control valve inside the assem- 
bly is not returning to a neutral posi- 
tion after a turn. So even during 
straight-ahead driving, hydraulic pres- 
sure is being exerted in one side of 
the rack housing, causing the vehicle 
to turn. 

The clue came at the end of the 
investigation when the car was up 
on jack stands. During the master- 
cylinder check, the steering wheel 
turned by itself. Obviously, the power- 
steering unit was faulty. 
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complete, the digitized tapes of micro- 
bursts and the mysterious sounds will 
be correlated, and who knows what 
might appear. 

Details of how a microburst origi- 
nates are still hazy. But the consensus 
seems to be that there are two kinds, 
dry and wet, each with a slightly dif- 
ferent mechanism. 

The dry type occurs in low-humidity 
regions, and the driving force is evap- 
oration. A mid-level cloud begins to 
rain, and as the droplets mix with dry 
air, they quickly begin to evaporate and 
to cool the air, making it heavy. Mid- 
summer evaporation in the western US. 
is usually so intense that the rain never 
reaches the ground; it trails off into 
virga. But that cooled air continues to 
plummet in an invisible shaft, some- 
times packing the force of a tornado. 

Wet microbursts, on the other hand, 
are associated with the cumulo-nimbus 
clouds of conventional thunderstorms, 
a rain shaft marking the spot where the 
microburst descends. In a Huntsville, 
Ala., study of thunderstorms last sum- 
mer in which scores of microbursts 
were detected, “one hundred percent of 
the microbursts occurred in heavy 
rain, says John McCarthy, director 


of wind-shear research at the National 
Center for Atmospheric Research. 

When McCarthy and University of 
Chicago's Fujita, the project's princi- 
pal investigators, looked at myriad 
Huntsville storms, they found little con- 
sistency among those producing micro- 
bursts. "We do not know at this moment 
why some heavy rain thunderstorms 
produce microbursts and others do not," 
McCarthy says. "We know it has to do 
with water loading—a triggering mech- 
anism, like evaporative cooling in dry 
microbursts—but every thunderstorm 
has water loading, or it wouldn't be a 
thunderstorm. So to be honest, we don't 
even have good theories." 

Both wet and dry microbursts can be 
catastrophic for airline pilots. When 
Delta 191 flew into Dallas, what had 
been a 46-mph head wind suddenly be- 
came a 46-mph tail wind; the airplane's 
185-mph speed dropped to only 90— 
and that's 37 mph below stall speed. 

But at least when a pilot looks at a 
storm he knows enough to be careful, 
and, if possible, to avoid it. Not so with 
dry microbursts. They're usually invis- 
ible. That's why they're so malevolent. 

McCarthy has calculated that over 
the last two decades, microbursts have 
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caused some 500 deaths in at least 27 
US. airline crashes. 

Clearly, something must be done. 
Just what depends on with whom you 
speak (see box), but nearly everyone 
agrees on the broad approach: develop 
equipment that will alert aircraft be- 
fore they enter a microburst, and train 
pilots to fly through one tf it can't be 
avoided. 


Tracking the bursts 


Some 13,000 feet above the tower, 
pilot Eric Vassberg is pushing his 
Cessna 182 under a huge, angry anvil 
cloud. All around are squalls and 
thunderheads and piles of black globs 
with bulging mammatocumulus clouds 
hanging beneath. Rain begins to mas- 
sage the window. 

I am sitting alongside—I’m to be the 
mission's chaff chopper. Every so often 
the plane plummets, making my stom- 
ach squirm, then the plane squeezes 
up a few hundred feet again. 

From the ground, Bedard directs us 
to fly near the top of the virga, to the 
point where he thinks microbursts 
might be originating. Every so often 
he commands us to operate the chop- 
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Wind shear continued 


per. I press a button, and from our rear 
we spew a trail of chaff, like salmon 
milt laid across the sky. 

The chaff, aluminum-coated Mylar 
plastic, comes in a rope of 3,000 fila- 
ments, and the chopper cuts them into 
needles 0.59 inch long (one-half the 
radar wavelength). 

Far below, on the Doppler-radar 
screen, Kropfli watches their lumi- 
nous-green reflection that pinpoints 
the virga's location. The system, he 
says, can detect the equivalent of four 
needles per cubic football field. The sig- 
nal sweeps in auroral patterns... 

All around the NOAA encampment, 
things are getting exciting. The line 
of virga to the north has just split; 
now it's double. The lidar display is 
flashing like something out of the psy- 
chedelic '60s. Bedard is in constant 
motion: He runs out to squint at the 
sky, rushes back to mark various dis- 
plays with grease pencils, leaps to the 
map, bounces back to grab the micro- 
phone to call the instrumented pickup 
truck he's sent out to the virga line, 
and then peers at the color-coded lidar 
and radar screens. 

The lidar is showing microbursts— 
first a dozen miles to the northwest, 
then closer, and closer still. Readings 


from the tower show downward-rush- 
ing air at the top, the 875-foot level, 
at 750 feet, at 625. "It's strong," says 
Bedard. "Listen." 

Through the late afternoon air, now 
calm, sings a whine, a hum. Eerie. 
"That's the tower," he says, "the guy 
wires. Hold on; here it comes." 

Silence. Everyone waits for the air 
blast to hit. From other active days, 
they recognize the lidar's microburst 
signature, knowing that when the top 
ofthe tower sends word of a microburst 
passage, a short time later the trail- 
ers will be rocked by 30-mph gusts. The 
researchers wait hushed, braced... 

Nothing happens. "Where is it?" 
Bedard asks, frowning. Equipment fail- 
ure? Misinterpretation? Something 
else? 

It happens again. À microburst roars 
earthward—unmistakable on both 
lidar and radar—this time striking the 
ground north of the tower. But some- 
how it reaches neither the trailer nor 
even the tower. 

“Look at that!” Bedard exclaims, 
staring at the lidar display. “It’s pass- 
ing overhead. Astonishing!” 

And now another, and this one comes 
crashing down to shake the trailers—a 
powerful burst, long in duration, too 


large, in fact, to be called a micro- 
burst—six miles across, maybe more, 
Bedard estimates, a combination of 
microbursts. It’s so powerful that 
Kropfli’s radar dish goes out of con- 
trol and ends up pointing to the 
ground. 

Bedard picks up the microphone and 
directs the lidar to scan southeast, near 
the surface. What the researchers see 
causes surprise, even shock—and 
what's more, worry. That intense, gale- 
force, rolling wind is gradually rising 
above the ground. 

"This means," Bedard says with a 
touch of awe in his voice, “a complete 
change of thinking. That buoyant, 
momentum:-driven tongue going up, up 
above the ground... well, the implica- 
tions are just tremendous. 

“Those shears are phenomenally 
dangerous, but a conventional LLWAS 
system underneath it, measuring 
ground winds—even an enhanced 
LLWAS system—wouldn't detect them. 
It would report a situation that’s per- 
fectly safe.” 

Bedard is shaking his head, Clearly, 
there's a lot to learn about micro- 
bursts. Unfortunately, the invisible 
menace is still out there lurking be- 
hind a cloud. 
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Machines that read [Continued from page 84 | 


to try for an original approach," Ross 
explains. The two key elements: 
something called the Game of Life, a 
computer exercise, and a type-style- 
generation procedure called Meta- 
font, invented nearby at Stanford 
University. 

The Game of Life sets up a pattern— 
sometimes black-and-white squares— 
on a computer screen. Rules for the 
pattern state, for example, that if a 
square has two white neighbors, color 
it white. But if it has three white 
neighbors, color it black. As a com- 
puter processes the pattern, remark- 
ably the screen soon evolves into one 
of only a few basic patterns. 

Why is this useful for an OCR ma- 
chine? The initial patterns are some- 
what like the scanned image of a 
letter, which traces out white and 
black arrays of squares within a grid. 
The final pattern is like the identi- 
fied letter. Just as the Game of Life 
changes many initial patterns into a 
few, an OCR reader must take all 
characters and sort them into bins 
marked A, B, C, and the like. 

The other key idea, Metafont, came 
from computer scientist Donald 
Knuth. Metafont represents each let- 
ter as a core, or skeleton, fleshed out 
with features. This means each letter 
can be identified by a set of descrip- 
tive features. Says hoss: "We want the 
machine to look at an image of a let- 
ter and do this evolution as in the 
Game of Life, and because it would 
come down to a limited set of patterns, 
you could extract these descriptors, 
then say what the letter was." 

Palantir’s researchers established 
this blend of algorithms as a goal, 
something to shoot for. Fortunately, 
other OCR ideas from other inventors 
also served them. One technique for 
character identification is known as 
"lakes, bays, and lagoons"—the idea 
you can tell a letter by its features. 
An A, for instance, has a lake in the 
middle and a bay at the bottom. 

A breakthrough in designing the 
machine came one rainy winter after- 
noon in 1983. "I was sitting in the of- 
fice on a Saturday," says Ross. "I read 
an article in a conference proceeding 
and it triggered an idea. I coded it up 
and tied it together with some other 
ideas l'd been working with. Then I 
ran the new program with standard 
test data. All along, using traditional 
methods such as lakes, bays, and la- 
goons, we'd gotten no better than 
ninety-six-percent recognition." That 
is, test letters had been successfully 
recognized only about 96 percent of the 
time. 

“On the first run, with this stan- 
dard test, I got around ninety-seven- 
percent recognition," says Ross. "so in 


one fell swoop we had surpassed the 
best accuracy to date. At that point I 
figured we had something." This new 
approach meant he could apply his 
ideas of developing algorithms based 
on Metafont and the Game of Life. 

Still, that single breakthrough did 
not provide a final algorithm, so they 
kept plugging away. “We did it the old- 
fashioned way," Hannah says, “bit 
bit and piece by piece, until it work 
Eventually, when methods based on 
the Game of Life improved faster than 
older techniques based on lakes, bays, 
and lagoons, they switched over com- 
pletely to this new approach. The re- 
sulting machine, only now entering 
the market, read my magazine test 
page with 99 percent accuracy. 


Shape expert 


The nearest competition to Palan- 
tirs system comes from Kurzweil 
Computer Products in Cambridge, 
Mass. Kurzweil has been selling om- 
nifont OCR readers for over 10 years. 
“We use an artificial-intelligence ap- 
proach,” says inventor Ray Kurzweil. 
“An artificial-intelligence problem is 
an activity that if a person were doing 
it, we would consider that it required 
some intelligence.” In particular, the 
Kurzweil OCR readers rely on expert 
systems. These are programs with 
large numbers of rules that define a 
body of knowledge or experience [PS, 
March ’86]. According to Kurzweil, 
there are four shape-recognizing ex- 
perts and two context experts for his 
expert. 

The shape experts are programs 
that include lakes, bays, and lagoon 
techniques. Another such expert is a 
stroke-following program that, in ef- 
fect, traces the shape of each letter. 
All the shape recognizers seek to de- 
scribe letters, so they can be recog- 
nized independently of their size or 
style—within reasonable limits. 

By contrast, context experts look at 
letters as parts of words. A common 
problem is to tell an 8 from a B, a 
zero from an O. A context expert 
"knows" that B and O are usually 
found among words, while 8 and zero 
are usually found among other num- 
bers. Another example of a context ex- 
pert is simply a list of all words in 
the dictionary. The shape recognizers 
may have trouble telling if a particu- 
lar badly printed letter is an "e" or 
an "a." But the spelling checker can 
help dy noting that only one of these 
choices gives a proper English word, 
such as “meal” rather than “meel.” 

I took my magazine pages to Kurz- 
weil for a test of the latest model 4000. 
"This device is based on 1970s tech- 
nology, explains Noel Coletti, director 
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of product planning. Although the 
4000 is desk size rather than desk- 
top size, it has a feature all its own: 
It will learn a new type font. "Our ma- 
chine modifies its performance as it 
goes along," says Coletti. 

Before the machine can test my 
sample magazine article, Coletti must 
tell it where to find the text, whereas 
Palantir's reader can locate text on its 
own. He places each page on an elec- 
tronic marking tablet, placing dots at 
corners of text blocks. This reader, like 
Palantir's, has programs to identify 
letters within the scanned image of a 
page. 

Learning to read 


The training proceeds. Palantir's 
machine could read the text right off 
the page, but Kurzweil's, with no re- 
cord of the styles used for the maga- 
zine, must learn from scratch. As the 
4000 scans short lengths of text and 
displays them on a screen, doubtful 
letters are highlighted. The machine 
works on probabilities. It calculates 
the likelihood that a letter is, say, an 
"A." If the computed likelihood is 
high, the letter appears with the rest 
of the text. But if the probability is 
lower and the letter choice doubtful, 
the letter appears surrounded with a 
rectangle. 

My sample text appears on the 
screen with lots of highlighted rectan- 
gles. Coletti skips to each one in turn. 
Each doubtful letter then appears 
greatly enlarged on the screen; along- 
side is the machine's estimate of its 
identification. If it's the correct choice, 
he skips to the next rectangle. Other- 
wise, he types in the correct letter 
choice from the keyboard. As time 
passes, fewer doubtful letters appear, 
indicating the system is gaining fa- 
miliarity with this type style. Finally, 
whole paragraphs appear with only 
one or two errors. 

Now the trained 4000 can start 
reading the article. First, using the 
electronic marking tablet, Coletti tells 
the machine to avoid scanning a car- 
toon on the page that juts into the text 
block. Sentences and paragraphs soon 
appear, clearly readable. But after the 
page is read, I notice the scanner is 
still moving about. “I forgot to mark 
a dot at the bottom to indicate the end 
of the page," he explains. "We'll have 
to start over.” 

Then, after the page has been 
marked again and scanning starts 
over, one text column is missing the 
first letter in each line. The problem: 
Because text columns are very close, 
the initial electronic marking of text 
blocks had told the scanner to ignore 
these letters. 

I conclude that this type of machine 
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is too unwieldy for reading magazines, 
with such a mix of graphics and text 
in close-spaced columns. There seem 
to be too many ways it can get into 
trouble. 

Both Palantir's and Kurzweil's read- 
ers cost $30,000 and up. Kurzweil’s 
may cost as much as $57,000. That's 
acceptable for firms with a great deal 
of text or data to be read. But what 
about small users? 

To learn about less-expensive hard- 
ware, I visit Compuscan, a firm in 
Fairfield, N.J. Andy Bernstein, direc- 
tor of new product development, leads 
me to an IBM personal computer with 
a Compuscan reader beside it on a 
table. The reader is about the size of 
a small office copier. His machine, 
Bernstein explains, doesn't attempt to 
read all print styles and print qual- 
ity. Compuscan's approach is not so 
strongly oriented to expert systems, 
but it does use a context-recognition 
algorithm similar to one of Kurzweil's. 
The emphasis in Compuscan’s ma- 
chine is rapid pattern matching. 

The key, he explains, is storing let- 
ter images in a memory, then match- 
ing scanned letters from a page against 
these images. For example, Courier 10 
is a common typewriter font used in 
many offices. A Courier 10 letter such 
as “A” has a well-defined shape not 
shared by other letters or fonts. Com- 
puscan’s machine recognizes 17 fonts. 
That's not many; some 20,000 are in 
use these days. But if chosen carefully, 
the 17 can cover nearly all business 
and legal correspondence. "It does 
word-processing formatting with most 
of the popular programs," Bernstein 
says. That is, once it recognizes text, 
the reader sends it on to be handled 
by a word processor—as if the text had 
been entered from the keyboard. 

“We'll try it with the Multimate 
word-processing program," Bernstein 
says, placing a typed demonstration 
page with Compuscans logo at the top 
into the $3,995 model 242 reader. "It'1l 
skip over the logo because it won't rec- 
ognize the design as one of its fonts,” 
he says. He types short commands on 
the IBM, then puts the sheet in the 
hopper. A red light comes on, the page 
feeds through in jumps, taking about 
15 seconds. The words CONVERSION IN 
PROGRESS appear on the screen. Then 
the text from the page, all correctly 
read, flashes onto the monitor. 

I ask whether the machine blindly 
matches each scanned letter against 
all of its stored images. “It uses a 
Motorola 68000 microprocessor,” says 
Bernstein. “That’s a lot of computing 
power, but it’s not enough for pure 
brute-strength matching. We have 
some 900 masks, or letter images, in 
memory, for all seventeen fonts, and 


we'd need something much faster than 
a 68000 to brute-force match. 

“Instead, we start by looking at the 
size of a letter: Is it small or large? 
What is its pitch, or number of let- 
ters per inch? Then we no longer have 
900 possibilities, but a much smaller 
number. Plus, once it recognizes that 
the first few letters are in Courier 10, 
itll continue in that mode," says 
Bernstein. 


Sandwiched OCR readers 


At still another firm, Dest Corp., a 
few miles from Palantir, I take a 
close look at a compact OCR unit. Pat 
Groves, an engineering manager, ex- 
plains that the Dest reader works by 
image matching, like Compuscan’s, 
and reads 12 type styles. At first, the 
Dest machine looks for small letters, 
such as a, o, and s, and then looks for 
a match within a small bank of let- 
ters drawn from each font. That's how 
it identifies the font it is reading. 

Dest's compact reader, about the size 
of a briefcase, fits sandwich-style be- 
tween a personal-computer cabinet 
and the monitor often placed on top. 
The small size, according to Groves, re- 
sults from new microchips that enable 
most circuits to fit onto only two 
boards. That, in turn, helps keep the 
reader's price under $3,000. 

With neat text, the error rates are 
low, Groves explains, because the sys- 
tem can match and recognize text let- 
ters accurately. The error rate is one 
in 40,000 for substitution, such as 
reading 8 for B. Such an error should 
crop up only once in 20 double-spaced 
typed pages. For unrecognized letters, 
the rate is one in 4,000, or once every 
two pages. 


Best of worlds 


After visiting four OCR firms, I con- 
cluded that for reading business or 
legal correspondence into a data base, 
readers such as the Dest or Compu- 
scan machines, which cost a few thou- 
sand dollars, perform quite accurately. 
For the entire world of print, includ- 
ing magazines, telephone books, Army 
manuals, and newspapers, the Palan- 
tir and Kurzweil readers are best. 

Ideally, a system would have the 
Palantir's omnifont capability, flexibil- 
ity, and ease of use, plus the low cost 
and accuracy of Dest. “We're still a 
generation away, in hardware and soft- 
ware, from being so good that you re- 
ally wouldnt bother to correct most 
things," says Palantir’s Hannah. 

"Within a couple of years, more- 
advanced OCR technologies will be 
needed in the business world," says 
Groves. “Palantir may well be an ex- 
ample of a firm that's looking into 


that." 
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D ayton, Ohio — A high tech, 
waterless wishing well was 
introduced recently by Divnick 
International, Inc, an Ohio-based 


development and marketing firm. It | 


has received national television cov- 
erage and orders from around the world, 
The usual unattended income per Well 


is $5 to $25 per day depending on the | 


location. With a little promotion, it 
has brought in as much as $532 in one 
day for The Salvation Army and 
$860 for the Champaign, IL High 
School. Many owners report over 
$100 per day. The media is eager to pro- 
mote it and stores love the publicity. 


uring the test market the com- 

pany has sold units to over 50 
prestigious institutions such as The 
U.S. Air Force Museum, The 
Toronto Zoo, and The U.S. 
Department of Energy, and to 
several well known charitable 
organizations including USA for 
Children, Volunteers of Amer- 
ica, The Leukemia Society, and 
many others. They are now expanding 


into every city in America through a | 


team of Independent Reps. 
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| nlike traditional wishing wells, 
this device has no water; neither 

does it have a "track" for the coins to 
follow. There are no moving parts, 
electricity, or magnets; nothing to 
break down or service. It is a smooth 
surface so the coins choose their own 
path. The secret is in the engineering 


of the launch ramps and the vortex | 


shape. The coins respond to the inertia 
and gravity putting on quite a show. 
Depending on how they are launched, 
the coins chase each other, bob and 
weave, and sometimes collide. They 
go so fast at the end, they are only a 
blur. 
people just keep putting in more coins. 
The sign asks, "Which rolls the fastest: 
Pennies, Nickels, Dimes, Quarters, or 
Half Dollars?" People experiment. 
Some even come back the next day 
with a jar of coins they have been 
collecting on their dresser! 
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The attraction is enormous and | 


Prime locations include: 
* Shopping Malls 
* Department Stores 
* Restaurants 
¢ Super Markets 
e Churches 
* Movie Theaters 
* Skating Rinks 
* Bowling Alleys 
*» Mini Golf Courses 
+ Carnivals and Fairs 
» Museums and Zoos 


Profit For You 


he Wells can be 

used for commer- 
cial profit or for fund 
raising for any cause. 
For example, USA for 
Children™, a national 
fund raising organization 
which raises money for 
various tax exempt 
children's charities, will 
purchase Wells from 
Reps at a profit gnd pay 
the Rep to place and 
service the Wells too. 
Because the Wells can 
pay for themselves so quickly (one or 
two days in some locations) the 
potential number of locations won't 
last long, but the income is continuous 
for those who get the placement. The 
Spiral Wishing Well™ is the next best 
thing to a money tree! 


Seeking Reps 


he company is seeking Indepen- | 


dent Reps (full or part-time) who 
want to place units in their area. The 
Wells weigh only 25 pounds and are 
easily transportable in a compact car. 
Divnick International has developed a 
Strategy that yields free T.V. and media 
coverage which can result in many 
placements and sales. There is no 
territorial fee. Simply a straight profit 
on the sale (plus a service fee if you 
choose.) Those interested in more 
information need to call or write for a 
comprehensive 32-page, glossy 
Information Portfolio which includes 
contract options with USA for 


fi " 


Coins are dropped into the ramps and circle the vortex 
making approximately 40 revolutions, each one spiraling 
closer to the center, attaining eye-blurring speeds 
they finally fling through the center hole 
later and land in a locked receptacle. Every coin does it a 
little differently. 


before 
to 30 seconds 


Children™; ^ confidential ^ prices; 
letters from the government, stores, 
and owners verifying the income; how 
to finance the Wells and let the 
proceeds pay for them; 21 photographs; 
territory information; press releases; a 
complete strategy for approaching 
businesses, restaurants, stores, social 
service organizations, churches; and 
how to get free media coverage. The 
portfolio cost in the U.S. and Canada 
is $7 plus $3 for first-class postage and 
handling (foreign countries, total $15). 
Ohio residents add 554 sales tax. After 
reviewing the portfolio, if you choose 
not to become a Rep, you may return 
it for a $7 refund. 


For VISA or MasterCard orders, 
call 513-862-4644 Ext. 110 or 
send a check or money order to: 


DIVNICK 
INTERNATISWNAL 
INC. 1110 East Street 

Spring Valley, OH 45370 


Your home 


workshop 
can PAY-OFF 


BIG... 


Earn Extra Income 
Right At 


| BUSINESS; 


A = 
— m ies - 


3-IN-1 
Power Feed 
Power Tool. FACTS TODAY! 


Planer Molder Saw 


Three power tools in one— 
a real money-maker for you! 


The Planer/Molder/Saw is a versatile 
piece of machinery. It turns out prof- 
itable precision molding, trim, foo. 
ing, furniture ... in all po ular pat- 
terns. Rips, lanes, molds sepa- 
rately...or all at once. Used by indi- 
vidual home craftsman, cabinet and 
picture taming shops, lumber yards, 
contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 


E TAI SEND FOR 
30-Day FREE Trial! exciting Facts 
NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON  ‘OLEY-BELSAW CO. 
TODAY! KANSAS CITY, MO. 64111 


-Belsaw Co. 
) 91042 Field Bldg. 
Kansas City, Mo. 64111 


Fole 


[] YES, please send me the FREE Booklet that 
gives me complete facts about your Planer- 
Molder-Saw and full details on how I can qualify 
for a 30-Day Free Trial right in my own shop. I 
understand there is No Obligation and that No 
Salesman will call. 
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“Say, Smokey—" 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Under-hood whistling 


My 1982 Chevrolet Citation has a 
noise under the hood like the sound 
of a whistling tea kettle. I hear it 
only when the car is moving. I had it 


| checked, but no one could find the 


| 
| 
| 


reason. 
Doris Neubaum, Coopersburg, Pa. 


You probably have a vacuum leak ei- 
ther in the intake system or, more likely, 


| Try before you buy. I tried using a cou- 


ple of air-bag jacks and couldn't keep 
the hose on the end of the exhaust pipe. 
I also found that it took longer than 
using a standard jack, and I got just 
as dirty. I doubt that the minute or so 
of increased back pressure would cause 
any problem on an older car, but it 
might make the engine computer tem- 


| porarily a little crazy in a newer car 


in the fuel-delivery system. This will | 


get worse and begin causing idling and 
stalling problems. The trouble also 
could be a leaking vacuum line; vac- 
uum lines are everywhere under the 
hood of your car. Just about any car 
dealer should be able to find the leak 
without much difficulty. 


Squealing discs 


I have a 1981 Toyota '2-ton pickup 


with 90,000 miles on it. The only prob- 
lem I've had so far is that the front 
brakes squeal when they're applied. 


Ive tried two different sets of pads | 


(one of these was from Toyota) and all 
of the commercially available anti- 
squeal compounds. I've even rebuilt 


| the calipers and had the rotors turned. 


After I apply the anti-squeal com- 


| pound and reinstall the pads, the front 


brakes are quiet for about two weeks, 
then they begin to squeal again. 
Kirk Keithly, Tustin, Calif. 


There is no bulletproof fix for disc- 
brake squeal. Freedom of movement 
and alignment of the pads with respect 
to the rotors, and the surface condi- 
tion and trueness of the rotors all have 
an effect on how much brakes squeal. 
Remember also that new brake pads 
need to be broken in after they're in- 
stalled. The contact area is not at its 
maximum until the pads seat in against 
the rotor. Also, if new pads are over- 
heated by hard use, the binding res- 
ins can bake out of them, reducing 
their coefficient of friction and increas- 
ing squeal. 


Air-bag jack 


Im considering buying an exhaust- 


equipped with an oxygen sensor in the 
exhaust system. Because exhaust-gas- 
recirculation (EGR) valves are sensi- 
tive to exhaust pressure, it could also 
briefly confuse that system, too. 


Bucking Mustang 


I have a 1982 five-liter Ford Mustang 
with a manual transmission, air con- 
ditioning, and power steering. The car 
has 33,000 miles on it, and ever since 


I purchased it with 19,000 miles on | 


the odometer, it has lurched back and 
forth when I attempt to drive at a 
steady speed in any gear except fourth. 


| There doesn’t seem to be any recog- 


nizable pattern; it just bucks as if it 
were coughing. A mechanic said it 
was the pollution-control system and 
theres not much I can do about it. 
What do you think? 


Mark Albert, San Diego, Calif. | 


Your engine may be running lean due 
to the EGR system dumping too much 
exhaust into the intake end of the en- 
gine. The ignition timing may also be 
either too far advanced or too retarded. 


The quickest way to figure it out is to | 


put the car on a chassis dynamometer 
and run it as you would on the road. 
This should be duck soup for a good 
Ford mechanic who has fixed a few 
hundred of these systems. You can try 
to smoke out this type of problem in 
your backyard, but without the dyna- 
mometer you're relying an awful lot on 
trial and error—and pure luck. 


Symmetrical replacement 


My wife recently had an accident in 
her 1982 Oldsmobile Toronado, which 


| has 23,000 miles on it. The right-rear 


inflated air-bag type jack for my au- | 


tomobile, but I'm worried that the 
back pressure might damage the en- 
gine. Any opinions? 


Robert Day, Detroit, Mich. | 


disc brake, shock absorber, and tire 
were damaged, among other things. 
My insurance adjuster says that Texas 
state law requires the insurance com- 
pany to replace only the parts directly 
damaged in the accident. But in the 
past, whenever I have had brakes, 


"Ado 


“+ 


shocks, or radial tires replaced, I have 
been told that they must be replaced 
in pairs to avoid possibly unsafe han- 
dling conditions. Would the car be 
safer to operate if I spent the extra 
money to match the new components 
on the right side with new ones on 
the left side? 

Calvin O. Hodge, San Antonio, Texas 


If the vehicle performs satisfactorily 
with a mixture of new and old compo- 
nents, I suppose you can expect to be 


safe—as long as none of the compo- 
nents are worn out. But using pairs of | 


components that have different wear- 
life and maintenance times is no way 
to run a sensible preventive mainte- 
nance program. This is why most good 
repair shops will try to keep compo- 
nents that have to perform equally in 
a matched state of wear. 


Starts with a rattle 


I have an '84 Nissan pickup. Every | | 


time I started it up after it had stood 


for about four hours, I could hear the | | 
bearings starving for oil for a few | 
seconds—I think until the oil filter | 
filled up. The Nissan filter I was using | 
was number 15208-W1116. I tried | 


Fram and Penney's filters, but they 


did the same thing. Then I bought an- | 


other Nissan filter—its number had 
been changed to 15208-80W00. Now 
I dont hear the bearings anymore at 
start-up. Could my engine have been 


| damaged by this temporary lack of 


lubrication? 
James F. Creighton, St. Marys, Ohio 


I think you had a problem called drain- 


| back. That is, all the oil ran back down 


into the oil pan after a few hours, and 
you heard a bearing rap during cold 
cranking until the oil pressure normal- 
ized. l'd guess your new Nissan filter 
has a built-in check valve designed to 
prevent this problem. I suggest you 
temporarily install a mechanical gauge 
and check your cold-idle and hot-idle 
oil pressures, as well as the hot cruis- 
ing oil pressure. Compare them with 
the specs in the shop manual; if you 
have any major bearing damage, the 
pressure will be too low. 


Got a car problem? Send it to "Say, Smokey—,"' PoPuLAR 
SciENCE, 380 Madison Ave., New York, N.Y. 10017. AII let- 
| ters are read, and those of widest interest are answered in 
| this column. Due to the large volume of mail, Smokey can- 
not reply to letters not selected for publication. 


The only alternative to 
conventional gutters that 
won't clog, leak, rot, or rust. 


New Weather All’ stops trenching and erosion. 


he WEATHER ALL system breaks up the 

sheets of water which usually run off your 
roof and disperses them in a shower of harmless, 
tiny droplets. The need for downspouts is elimi- 
nated as is the danger of trenching and erosion 
common in conventional gutters. 


Weather All helps prevent snow and water MÀ 


[ye the winter, snow tends to freeze on the 
roof edge and in your gutters, making them 
inoperative. Water trapped in this blanket of ice 
can then flow under the shingles, causing costly, 
damaging leaks. WEATHER ALL's patented design 
helps prevent destructive ice dams from forming. 


utter maintenance can be a constant prob- 
lem. Gutters tend to fill with leaves, twigs, 
and debris. WEATHER ALL avoids these prob- " 


Ordini ry 
Gutter 


lems. If cleaning should ever be necessary just 

use an ordinary garden hose. You don't even have 
to climb a ladder, just aim it right from ground Ordinary 
level. What could be simpler? 


Weather All installs in just 3 hours. 


FEATHER ALL is the first really new advance in gutter design in 
over 100 years. Units snap into place using simple raounting brack- 

ets. Installation for an average home can be made in three .1ours or less 
using an ordinary hammer and screwdriver. No experience 1s necessary. 
WEATHER ALL is rustproof and corrosion proof, and should last the life of 
your home. Unlike traditional gutter systems, there are no downspouts or 
leaders to inflate the cost, making WEATHER ALL the more economical 
choice. What's more, WEATHER ALL comes in white, brown, and aluminum 
finishes and is virtually invisible once installed. For ordering information 
and a simplified layout, write WEATHER ALL, 76 Westbrook Industrial Park, 
Westbrook, CT 06498. Or send the coupon below. 


Available in Canada, too: 
The Home Shoppe, 56 Bramsteele Road #8, Bramton, Ontario LGW 3N4, (416) 457-9551. 


Weather fill 0] 
76 Westbrook Industrial Park - Westbrook, CT 06498 i 
YES, please rush— FREE—all details of the new WEATHER ALL system designed to end | 
old-fashioned gutter problems forever. | understand that I am under n» obligation. j 
Name Í 
Address - 
mae State. o Phone ( ) j 
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Be a Better 
Gardener 

, Recycle all your Brush, 
=~ Weeds, Leaves, Old 


Crops, Cut Grass, 
Dead Flowers into: 


wk m Wood Chips 


ese 


4 Rich . 
| ; — Compost | 
MESI AREE. SES onus 
The rugged KEMP  Shredder/Chipper 
devours almost anything organic . . . reducing 
itinto millions of tiny pieces in seconds (includ- 
| ing branches up to 3” thick!), | 


Enjoy super-rich soil... a mulched weed- 
free garden and beautifully landscaped 
grounds. 


è Built To Last A Lifetime — * A Size Just Right For You 
* Money-Back Guarantee — * Now! Save Up To $225 


— Call: (717) 627-7979 


| KEAAP suacooca/cuippens 


160 Koser Rd., Dept. 44037, Lititz, PA 17543 


| © Yes — send me full information on the 
Kemp Shredder/Chippers and 30-Day Free Trial. 


| Name 
! Address 


OKEMP 1987 | 
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| City 
State Zip 


| 
| 
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DIESEL POWER 
THAT 
FEELS GOOD 


WITH BANKS TURBO SYSTEMS 


FORD 6.9L TURBO 
GM 6.2L TURBO ALSO AVAILABLE 


e EMISSIONS LEGAL IN ALL 50 STATES 
e UP TO 50% MORE HORSEPOWER 

e 12 MONTH WARRANTY 

e DEALERS NATIONWIDE 

e YOUR POWER SOURCE "SINCE 1958" | 


DANE. 


Gale Banks Engineering 
546 Duggan Avenue, Dept. 651 
Azusa, Ca. 91702 (818) 969-9605 
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By STEVE MERCALDO 


FRONT-WHEEL DRIVE — REAR-WHEEL DRIVE 
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MODIFIED CRISSCROSS 


New radials should be rotated at reg- 
ular intervals (7,500 to 15,000 miles). 
This is important for two reasons: 
First, the all-season radials fitted on 
most new cars are particularly sensi- 
tive to poor factory or service align- 
ment. The other important reason for 
attention to tire rotation is the grow- 


Rough-idle fix 


sensitive to intake-manifold vacuum 
leaks. If your older engine won't idle 
smoothly after the ignition system and 
vacuum lines have been checked, spray 
some carburetor cleaner around the 
injector O-rings. If a ring is damaged, 
the idle speed will increase—you've 
probably found the culprit. 


Radial rotation: more important than ever 


Il 


| Fuel-injection-equipped engines are 


Taking Care of Your Car 


e NEM Lucem 
FOUR-WHEEL DRIVE Hon ALL CARS & 


| FRONT 


TO REAR 


STRAIGHT 
CRISSCROSS 


ing number of front-drives. These ve- 
hicles wear out their front tires almost 
twice as fast as the rear ones. That’s 
because the front tires steer, acceler- 
ate, and do most of the braking. At the 
same time, a front-drive automobile’s 
lightly loaded rear tires tend to wear 
tread unevenly. 


Rubber wrench 
Getting a nut started on a hard-to- 
reach stud or bolt can cost lots of time 
and knuckle skin. Try this: Get a piece 
of fuel-line hose with about the same 
inside diameter as the outside diame- 
ter of the pesky nut. Slip the nut in- 
side. The hose can be snaked into 
areas in which your hand wont fit, 
and acts like a flexible socket. 


Got a useful car tip? Send it (with Social Security No.) to Car 
Care, PoPuLAR Science, 380 Madison Ave., New York, N.Y. 
10017. We'll pay $50 if we use it. No tips can be returned. 


z4 


4l 


is 


Core cure 


Using strong-arm tactics on the soft 
copper heater-core connections can 
damage the connection and the core. 
If you collapse a heater-core connec- 
tion when removing a hose, don't 
panic. Use a concrete expansion bolt 
(lag-screw and lag-shield type) to ex- 
pand the tubing to its original shape. 


FILTER GASKET |. ^ / 
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Gasket gab 


When you change your car’s oil and oil 
filter, make sure the old filter’s rub- 
ber gasket is replaced along with the 
filter. If the new filter is installed with 
the old gasket in place, the seal be- 
tween the block and filter won't be 
sufficiently tight. The loose seal could 
result in a loss of oil that would cause | 
catastrophic engine damage. | 


Send for the free Log Home Lovers Design 
Booklet or order our new color Plan Book of 
100 beautiful models, $6.95 ($8,95 first class 
mail). MasterCard or Visa accepted. 

Call toll free 1-800-558-5812 

In Wisconsin 1-800-242-1021 


Ta un e | instruments, hardware, 


"Fine Clockmakers Since 1947" 
Dept. 1344, W. Yarmouth, Cape Cod, MA 02673. 


HE 


THE SHAG 


ISONP 


Its smooth, sliding, and unforgettable. And it's also 
our state dance, just one of the many vacation delights 1 
you'll discover in South Carolina —after the sparkling 
beaches, historic towns, outlet shopping and seaside i 
dining. Send for our free 72-page, full-color Vacation I 
Guide—and dont dance past page 8! 


Name 
Address 


GI = MM 
Mail to: South Carolina, Room 736, Box 78, Columbia, SC 29202. 


South Carolina 


Smiling faces. Beautiful places. 


STOP PEST INVASION 
ULTRASONICALLY 


The "do-all" 
professional s 
choice for 
mouse, rat, 
squirrel, bat, 
bird, and 
LS _ insect control. 
It happens every year. ther changes drive ftying, creeping, 
and crawling pests onto your home. Do you fight an endless 
battle using dangerous traps, poisons or sprays? Or pay ever 
increasing costs for exterminator services? Well, here's an inge- 
nious space-age “Pied Piper" that helps drive out common 
household pests, and keeps them out. Transonic V is ideal pest 
protection, It will keep pests from inhabiting, nesting, and propa- 
gating in vacation homes, campers, and boats both during the 
summer and off season. Use it to control pests where food is kept 
or stored. Hard to seal areas, such as garages, tool-sheds and 
fam outbuildings benefit most from Transonic V's ultrasonic prio- 
tection, The special soundwaves (patented) create an uncom- 
fortable hostile environment that pests never get used to. Two 
switches (on rear) provide nine different sonic and ultrasonic 
sound combinations for use against specific pest types. Covers 
up to 2500 square feet. Safe for use around people and pets 
Quality weather proof anodized aluminum construction for 
indoor or outdoor use. Operates off 12 volts AC or DC (supplied 
with 110 volt adapter) for pennies a day. Transonic V is EPA listed 
and Canada approved for efficacy in pest control. Made in USA 
by the leader of bio-acoustic control devices since 1967. Order 
today, or call or write for further information. 


O N lY $ 69 95 complete with instructions 
. and mounting bracket. 
(For orders of two or more, Geduct 10% from total) 
45 DAY SATISFACTION GUARANTEE— 1 YEAR WARRANTY 


When ordering by mail, please add 33.00 shipping 
costs ($4.00 Canada, $4.00 foreign) 


Lc iP 
LES At. 


The 
Clockbuilders 
Choice 


Send $2 to receive a one vear 
subscription to our 56-page 


color clockbuilding supply 


d catalog. Includes clock kits, 


dials, movements, weather 


P 


mca PHONE ORDERS CALL (503) 342-1271 K 


AV-ALARM CORPORATION 
675 Conger Street / Eugene, Oregon 97402 
(503) 342-4274 Telex 706017 (AV ALARM UD) 


tools, books, and accessories. 


MARCH 1987 | 113 


| Aluminum bikes 
[Continued from page 87] 


$299. The Kettler is the only one of 
the three test bikes to have the entire 
frame and front forks made of alumi- 
num: Cannondale and Raleigh use tra- 
ditional chrome-moly steel forks. 

On the road, the Alpha's bright red 
epoxy-coated racer's frame feels about 
as stiff as a good-quality alloy-steel 
bike, but less rigid than the Cannon- | 

| 


At last...a sensible system for 


Dust-Free Woodworking 


dale. Kettler claims it tips the scales 
at 21.5 pounds, which makes it com- 
petitive with all but the costliest alloy- 
steel racers. In this weight range, 
it’s a major engineering challenge to 
shave a few more ounces off a bicycle 
| without sacrificing reliability. 


Olympic technology 


Raleigh Cycle Co. of America's new 
Technium series has made bicycles 
available that are mostly aluminum 
for the relatively affordable price of 
$285 to $625. I say "mostly" alumi- 
num because the tubes at the rear of 
the frame are chrome-moly steel. 


ia holte after planing 100 square feet of suo area. 


Trap that workshop dust before connect and use up to three machines at 


it gets around the house. once. A 4" fitting is optional for pre-piped The manufacturing technology used 

; j zo workshops. to produce these bimetallic bikes is 
Its fun making sawdust in the | : based on the frame-building methods 
Se Oe en eee It’s quiet, convenient, and employed by Mike Melton to build 


eyes and lungs and it's a mess when 


it gets tracked into the house. extromely easy touse. 


| the "funny" bicycles ridden by the vic- 


Just ask your spouse how much they The DC3300 is a dream come true. torious U.S. cycling team in the 1984 
enjoy the extra cleaning! It's whisper quiet. Built-in casters Olympics [World's Most Advanced 

make it easy to move around shop. It Bike," PS, Feb. '85]. The challenge that 
Stop the mess at its source. bags dust, chips and shavings for Melton faced: how to join tubes made 
This new Shopsmith DC3300 Dust trouble-free disposal. No heavy from an unweldable high-strength alu- 
Collector System traps dust and barrels or containers to handle. minum alloy to chrome-moly tubing. 


shavings before they can spread. Almost 
nothing escapes (see photos). Even 
messy operations like bandsawing 

and sanding are virtually dustless, thanks 
to a unique double-filtering process. 


The solution lay in selecting an ad- 
hesive with the appropriate strength, 
optimizing the temperature and du- 
ration of the glue’s heat-cure oven 
treatment, and designing the joint 
where the tubes slip over the lugs, or 
fittings, so that the glue between them 
is even in thickness. 


Industrial strength performance 
designed for the home shop. 


. The DC3300 gives you 


"is Plus you get all these Raleigh says the compliant steel 
| je PP ealkela ied i M standard accessories. rear tubes are intended to give these 
4 — the filter area of a Complete system includes: two 21⁄2" x sport-touring bicycles a comfortable 

E heavy-dutyshopvac- _ 8’ hoses, two 20" extension wands, ride at about 10 percent less weight 

i ' uum. Powerful whirl- utility nozzle, brush attachment, six than comparably priced all-steel bikes. 
wind action literally whisks dust away. disposable bags, a bandsaw dust chute, I rode the $399 Technium 480 mod- 
The standard 214" fittings allow you to and a floor pick-up attachment. el. After encountering several pot- 


holes astride the 480 and the other 
two aluminum bikes, I can report that 
they all transmit less road shock than 
do steel bikes. But perhaps the most 
appealing thing about aluminum bi- 
cycles is that they are interesting ma- 
chines made from an unusual material 
(for this application), using new meth- 
ods. If technical novelty holds value 
for you, an aluminum bicycle may be 


p. q 
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Order now for a 30-day Dust-Free Trial! 


L] Yes! | want to try dust-free woodworking. 
Send me the Shopsmith DC3300 Dust Collector with 
30-day Money-Back Guarantee. | enclose $479.00, 
plus $33.50 shipping and handling and my 
applicable local sales tax. 


4 worth its higher price tag. These bi- 
Pewee Shopemlih ine cycles are certainly as capable as their 
C .— — — — Sb. — — Z0 Dept. 382E steel counterparts. And, oh yes: Alu- 
Telephone . y 29981lmageDrive - minum tubing wont rust. Gs] 


Dayton, OH 45414 


Credit Card Customers 1-800-543-7586 


© 1987 Shopsmith, Inc. Shopsmith" is a registered trademark of Shopsmith, Inc. 


SELECTED ALUMINUM BIKE MANUFACTURERS 
Cannondale Corp., 9 Brookside FI.. Georgetown CT 06829; 
Aluminum Cycle Distributors (Kettler), 904 Silver Spur Rd., 
Rolling Hills Estates CA 90274; Raleigh Cycle Co. of Amer- 
ica, 22710 72nd Ave. 5., Kent WA 98032 
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Your guide to every- 1 
thing that's new in elec- BE 
tronics, computers and technical 
education. Over 400 items. Discover 
fascinating kits to build, enjoy and learn 
with, as well as assembled high tech products 
for home, business and hobby. 
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Heath Company 
Dept. 016-514 


Name 
BP . 49 
Heathkit E 
| Heath ly 
Company CL-783DR3 Zip 


A subsidiary of Zenith Electronics Corporation 


Benton Harbor, Michigan 49022 


MAIL COUPON TODAY and receive the latest 
issue of the Heathkit Catalog free of charge 


| 
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Wordless Workshop 


By ROY DOTY 


$50 to Ted C. Johnson of Lemont, Ii., for this idea. Send yours 
(with Social Security No.) to Wordless, Popular Science, 380 Madison 
Ave., New York, N.Y. 1001 7. Only purchased ideas are acknowledged. 
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“CHRIS MADE OVER*2,000 LAST 


Chris Nestor of Wellesley, Massachusetts 
quit his job to become his own boss. He now 
makes over $400 a day saving people from 


sweeps are here to support you in building a 


E part-time or full-time business of your own. 


Hard Work, Great Pay 


dangerous chimney fires. 


This is serious business. People are paying 
$55 and up to have their chimneys cleaned, 
and the average sweep completes the job in 
less than an hour. You can make $200 a day 
part-time - $1,000 or more a week full-time. 
Now before you turn the page, let me explain. 

Tens of millions of people are burning wood 
today. As a result, an estimated 44,000 
chimney fires killed hundreds of people in one 
year and destroyed over 180 million dollars in 
property. 

The only way to avoid these disasters is to 
clean the chimney before it catches fire. This 
is where you come in. 


Chimney Sweeping 

Here's a new business where you can earn 
more in one hour than most jobs pay for a 
whole day. More in one week than a lot of 
people make in an entire month. You're the 
boss. You set the hours and best of all, it's fun. 
You'll work your tail off, but the business will 
be your baby. We've had people tell us that 
the August West Chimney Cleaning System 
literally changed their lives. Not just because 
of the money they are making or the fact that 
they use more lvory soap, but mainly be- 
cause they are motivated. They re doing their 
own thing and loving it. 


FACTORY DIRECT 
GRANDFATHER CLOCKS 


Do-It-Yourself Clock Kits 


Prices $300 


neag 
wi movement and dial) 


OR 
Completely Assembied 
and Finished 


® Solid 3/4" hardwoods: 
black walnut, cherry, oak 

è Heirloom quality | 

® Solid brass West German 
chiming movements 
and dials 

è Easy to assemble kits or 
completely assembled 
and finished 

r * Money back guarantee 


SEND $1 FOR 
32-PAGE FULL 
COLOR CATALOG 


to EMPEROR 
CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 2232 Emperor Industrial Park 
Fairhope, Alabama 36532 e Phone 1-205-928-2316 
| am interested in O Finished Clocks 
O Do-It-Yourself Kits 


"T3 man’s way to riches” 
a but the pay is exceptional and the demand is 


Chris Nestor, Massachusetts MiS 
"My first day on the job, I cleaned seven 
fireplaces. Now, after sweeping over 8,000 
flues, I still look forward to going to ‘work’ 
every day — 6 days a week, all year round." 


Ed & Mo Simonson, Texas 

"We're very pleased with it. We're making 
a dream come true. We've always wanted 
some land, and thanks to chimney sweeping 
we now own 30 acres.” 


Dave Richison, Ohio 

“The 3rd quarter of this year I did $23,000. 
The 4th quarter | did $24,000. We should hit 
between 55 and 60 thousand this year.” 


The Key to Success 

How do you clean enough chimneys to 
make this kind of money? You use the August 
West System. It's a complete business pack- 
age. You get the famous SootSweeper® Dust 
Collector, an assortment of specialized 
brushes and tools, step-by-step training ma- 
terials, proven advertising and marketing 
plans, telephone consultation, newsletters 
and much, much more. 

You'll hear the whole story when you send 
for our FREE Information Kit. Our strong na- 
tional company and network of thousands of 


PU LTN ua. 


SEE 
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NEW! Bic Lighter 
Vending Machines! 


Let America's 50,000,000 smokers 
line your pockets with money. 


GROUND FLOOR OPPORTUNITY 
to be the first in your area to own 
and operate a vending route. 
Placed next to all cigarette machines. 


LIMITED WORLDWIDE DISTRIBUTORSHIPS 


Call 24 hours for free brochure 


Sweeping chimneys is not exactly a “Lazy 
. you ll work hard — 


steadily growing. Perhaps best of all, this is a 
cash business with flexible hours, low over- 
head, and a reasonable start-up cost—figure 
about $1995 to get started right. And don't 
forget the tax deductions youll take when 
you run your own business. In fact, some 
sweeps actually pay for their system in tax 
savings alone. 


Free Record & Information Kit 
Find out more about the chimney cleaning 

business. Just call us, and we'll rush you our 

Information Kit including a Free record. 


Call TOLL-FREE 1-800-225-4016 | 


í 

j Ask for extension 530 

i (In Mass. 617-753-5544) 

i or write: | 
August West Systems, Inc. 

i 38 Austin Street 

| Box 658, Dept. 4219 

i Worcester, MA 01601 

i 

i 

i 


Yes, rush me your FREE Information Kit. 
Name 
Address 
| Ciy 
| zip 


State 
Phone 


| L 


Lom m mE RE 


Copyright® 1987 August West Systems, Inc. 


PART OR FULL TIME 


* ALL CASH BUSINESS 

* NO SELLING 

* NO EXPERIENCE NECESSARY 

* INVESTMENT SECURED BY EQUIPMENT 
* NATIONAL ADVERTISING 

*x FINANCING AVAILABLE O.A C. 


1-800-722-4773 


Name 
pas «(-«-RÜÓ———— 
City — 


SAE ————————— QÉ— 
| (please print) : 


In California call (714) 894-1889 


Vendgood Manufacturing Corp., Dept. PS-3 
5Oll Argosy, #5 « Huntington Beach, CA 92649 


I 
7 Ways Better Than 
Ordinary Lawn Mowers! 


Garden Way’s New TUFF-CUT is the perfect alternative a 
to ordinary walk-behind mowers & expensive “riders”! 4 

e Easy to Handie — Big, easy-rolling 
powered wheels handle slopes, obstacles, and 
rough ground with ease. 

e Extra Power — No more annoy- 
ing hesitation or stalling in heavy grass. 

e Faster — The wider mowing path 
and easy maneuvering help get your 
lawn done in record time. 

e Find out all seven 4 
ways the TUFF-CUT is dE 
superior to ordinary 
mowers — send for 

FREE Shan, Today! 


y Garden Way Mfg. Co. Dept. A525 311 
102nd St. & 9th Ave., Troy, NY 12180 


YES! Please send all the exciting facts about 

Garden Way's TUFF-CUT® High Wheel Mower, 

including prices, details on your 5 models and 

i erg Limited-Time SAVINGS OFFER now in 
| 


Ld Never again struggie 


Ox T with poorly made, 
AE eS 


undependable mowers 
. that make mowing 
E a dreaded chore! 


Name 


A 3 ©1987 Garden Way Inc. Address 


Oats F 


Send for FREE Details Today! 4 


o-— ———,,.. ——————— 
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30 Ways to Help 
You Qualify for 
the Job You Want 


Free Facts about Career 
Diplomas and Degrees 
Now at home in your spare 
time, without any previous 
| experience, you can train 
for a money-making career 
„even get a Specialized [ig 
Associate Degree. Call or -R s: 
send for free information on the career v field that | 
interests you most and how to train for it. | 


1.99 | Dept. 
-800-228-5300/%:, . 
CALL ANYTIME—24 hours a day, 7 days a week. E 

No cost. No obligation. No salesman will visit. 


— ws DR MAIL COUPON TODAY = » = 
International Correspondence Schools 
SINCE 1891] Dept. PCS37, Scranton, PA 18515 
Send free facts on how | can study at home for the 


career | have chosen. Mo obligation. No salesman 
| will visit. pepe E "dms ON 
ASSOCIATE IN 


Start enjoying high 
fuel dollar savings 
year after year. 
ULTIMA'S two 
exchangers and a 
condenser squeeze 
9596 of the heat from 
oil. Compare with only 
5096-6096 efficiency of 
ordinary warm air oil 
furnaces. 


" a ASSOCIATE IN SPECIALIZED 
B Uses 2" PVC pipe | BUSINESS DEGREE TECHNOLOGY DEGREE | 
vent, no costly W Zero clearance aie Management Mechanical Engineering | 
metal chimney. installation. j C Accounting " Technology l 
S — C Business Management O Civil Engineering Technology 
Bi Time-tested @ 20-year limited | " with option | in arketing [] Erase Engineering 
iability. warranty. C] Business Mana nology 
reliability arany with option in Finance O Electronics Technology i 
Made by | C Computer Programmi ee ence 
; ig omputer rammi rician 
There's an ULTIMA dealer YUKON i C High Sch Sch "o i [ ] Police Science 
| [ Catering ‘Gourmet Cooking C Art 
near you. Send coupon errr err | O Microcomputer Repair O Small Business Management 
for details. E C Auto Mechanics C Wildlite/Forestry Conservation i 
CRONEEC a | E hotel Recta t Mai Mite i 
A | staurant Manageme un Repair 
I Yukon Energy Corporation, Dept. PS2 | C Drafting o Motorcyce # R Í 
| 373W. County Rd. D, St. Paul, MN 55112 — | | är Gonaitioning & LJ Surveying & Mapping 
. rigeration C TV/VCR Repair | 
Mease send me information on Ultima. | C Electronics C Veterinary Assistant 
j | C Travel Agent 
cc a | These courses are offered by IGS and North American Correspondence i 
CM 
| 6 -n | ME AGE Í 
| City | P EE 0 | 
| | i CITY/STATE/ZIP m 
State Zip PHONE NO. ( en  —— -J 
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| three sides because of the hip roof—a 


Overhead space 
[Continued from page 93] 


(in winter). Moisture here can dampen 
the insulation, reducing its effective- 
ness, and cause rot damage. So these 
homeowners attached 2 x 2s along the 
edges of all rafters passing through 
the insulated space (see photo) to 
deepen the insulation cavities. They 
used 24-inch screws, spaced every 16 
inches, driven with a screw gun. 

In a windowless area such as this 
—with the ceiling angling dewn on 


skylight seemed essential. 
shown fit neatly between two joists. 

It’s best to nail the sills for your pe- 
rimeter walls directly atop the sub- 
floor. You'll want as much floor space 
as is practical, but don't push it so far 
toward the sloping eaves that your 
walls become less than five feet high. 
Shorty partitions like this are called 
knee walls. After marking out your 
floor space on the subfloor, figure out 
where you'd like bump-out bookcases 
and cabinets, so you can frame open- 
ings for them as you erect your walls. 

If your rafters have their own sup- 
port system, build your knee-wall 
framing around it. Since this framing 
will add support to the rafters, any 
existing system—except trusses, of 
course—can usually be removed once 
the new framing is in place. | 

Basically, this framing consists of 
2x4 studs, 16 inches on center, be- 
tween a sill and a top plate (also 
2 x 4s), assembled with 16-penny TE 
For better load transfer, it'5 a good 
idea to fit wedges between the top 
plate and each rafter. 

With framing complete, run all wir- 
ing to baseboard outlets, ceiling lights, 
and fans. If you're extending heating 
and air-conditioning ducts to this area, 
now’s the time to have them installed. 
Assuming local codes require an in- 
spection before the walls are closed, 
schedule it at this point. 

Standard insulation batts were 
installed between the rafters, with 
the paper (or foil) face down and the 
side flanges stapled to the rafters. 

In many older houses, rafters are 
made of rough lumber that wasn't 


| milled to a uniform width.|So before 
| you nail up your drywall ophing, it’s 


best to pull a string taut along the 


| | underside of the rafters to see if any 


low spots need shimming.| The nail- 
ing pattern shown in the sketch was 
used with 1%-inch gypsum-board 
nails. The same material was then in- 
stalled on the knee-wall framing so 
that the wall panels supported the 
lower edges of the ceiling panels. 
Most of the materials, in 
inch birch plywood for the hb ! 
came from Georgia-Pacific and cost 
about $5,000. The project added over 
$8,000 to the house's val 


À i 


Homes of foam 


[Continued from page 81] 

'84 and May '81]. “Some of them have 
conventional  wood-framed  roofs— 
where you most need the extra insu- 
lation," Schram pointed out. "And they 
use sprayed concrete inside as well as 
out. We use standard drywall inside. 
That's a lot less expensive." 

High Tech Homes' patented build- 
ing system was inspired by foam 
houses one of the principals in the 
firm saw in Europe. Company presi- 
dent Leonard Oboler, an electrical en- 
gineer, adapted the technology to 
meet American building codes. 

The company licenses builders to 
use the system, and licensees can sub- 
license others. That's how C.K.&W. 
Construction Co. of West Palm Beach, 
Fla., got involved. (Coincidentally, 
Douglas Whalen, vice president of 
marketing for C.K.&W., bought the 
High Tech Homes prototype.) 

In a tony area across the road from 
a polo club, I saw C.K.&W's first foam 
project, a condo—for horses. The long 
building stood glaringly white against 
a slate-gray sky. The impetus behind 
building stables of foam was not so 
much the comfort of the horses as the 
training of a construction crew. 

A few weeks later, C. K.&W. was to 
begin a 93-unit town-house develop- 
ment using High Tech Homes' foam 
system. *With it we can use an eight- 
man crew and build a single-family 
house, start to finish, in forty-five 
days—maybe thirty if all goes well," 
said C.K.&W. president Thomas 
Hughes. “At that price, I dont need a 
construction loan." 

Speed also reduces labor costs, but 
the cost of materials for a foam house 
is greater than for standard frame or 
concrete-block construction. Thus, 
total costs are similar. 

Labor and materials for the shell 
of the High Tech Homes prototype cost 
$7 per square foot, Schram reported. 
Whalen paid $110,000 for the com- 
pleted 2,000-square-foot house, includ- 
ing a large lot, landscaping, and many 
deluxe features. "That's what conven- 
tional houses [which are generally 
concrete block] cost around here," he 
said. "And ours has R-50 insulation 
in the roof and R-42 in the walls." Con- 
ventional 2 x 4-frame houses have R- 
11 walls and R-19 roof; and a block 


house has about R-3 walls, unless in- | 


sulation is added. 

Is so much insulation important in 
a climate like south Florida's? "You 
bet it is," Whalen maintained. “Our 
electric bills—and that includes hot 
water as well as air conditioning— 
were around $100 a month in the 
summer, about half what we were 
paying in our previous house. And 
we're talking two teenage boys here. 
That's money in the bank." 


THREE WIPING 
EDGES INSTEAD 
~ oF ONE! 


wl 
Eu 


gee z 7 e The second edge removes "- 
277^ road film, dirt. 


LE” 7^ The third edge squeegees the glass 
? - completely clean. 


E 000000000000000001 


GUARANTEED 
FOR THE LIFE 
: OF YOUR CAR. 


"A 00000000000000000000000000000000000000000000000000 
THE WORLD'S FIRST SYNTHETIC WIPER. — AIR-FLO DESIGN. Blades won't lift in 


Tripledge blades are made from DuPont high winds, high speeds. 6 claws grip 
Nordel—the same material used in 50,000 firmly, distribute pressure evenly. 
mile radial tires. Tripledge wipers will never PATENTED DESIGN 


tear, crack, split, rot, dry out or stick. Not 
arentod by ice, snow, blazing sun, smog or Protected by U.S. Patent 4473919. 
] chemicals. 
— PRICE PER PAIR ONLY 
Lifetime Wipers. They snap on in seconds. S 
CUSTOM FIT tor virtually every U.S. and 
import car, van or truck. 
TRIPLEDGE WIPER CORP, Dept. 3000, 3165 Tucker Road Bensalem, PA 19020 
s YES! send me ___ pair of Tripledge | 
Lifetime Wipers—the only wiper GUARANTEED 


EASY, DO-IT-YOURSELF INSTALLATION. 
CALL TOLL-FREE 1-800-847-0653 
for the life of your car. 


666850500000000000005560604 


We guarantee Tripledge Wiper Blades 
for as long as you own your car! No 
other wiper blade can offer this guaran- 
tee. If you are not completely satisfied 
you get your money back. 


000000000 a 


"^ 
S 


Includes 2 complete units: High Quality Black 
Metal Superstructures complete with Tripledge 

PA residents please call 1-215-638-8008 or send check, money-order or card number and expiration 
date of your Visa or MasterCard. Credit card numbers handled with strict security. eae er 


| 1 pr. $1 2. 95 

2 pr. $23.90 Save$ 2.00 

3 pr. $34.85 Save $ 4.00 

4 pr. $45.80 Save$6.00 
(Single Blades $6.50 ea.) 
Shipping $1.95 first pair 

(Shipping 2nd, 3rd, & 4th pair, 

only $1.00 each) 
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Amt Enclosed: .— 1 
Pa. Residents Add Sales Tax 


Exp. Date 
Model 
Model 
Model 
Model. 


City 
VISA/MC# 
Car #1: Year 
Car 42: Year 
Car 43: Year 
Car #4: Year 
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A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mail 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Advertising Sales, Popular 
Science, 380 Madison Avenue, New York, N.Y. 10017 


$30.00 
AN HOUR! 


Your FREE Lifetime Security Fact Kit tells you how to 
make $18.00 to $30.00 an hour in your own Foley- 
Belsaw Full-Service Saw and Too! Sharpening Busi- 


ness. Your FREE Fact Kit explains how you can: 


— he your own BOSS! 

— work full time or part tine, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 906 of every 
dollar you take in is clear CASH profit. 


And it is so easy to learn. Foley-Belsaw gives 
you all the facts and instructions. No experience or 
special training is necessary. Foley-Belsaw tells you 
everything you need to know to be successful. 


And there's plenty of business available in your area. 
You will be able to sharpen all types of saws, garden 
and shop tools for home, farm and industry. 

You will be able to set your own hours and not have 
to worry about layoffs and strikes. And there are no 
franchise fees. Any age person can succeed. 


But you ve got to get the FACTS before you can 
et started. So write NOW for your FREE Lifetime 
ecurity Fact Kit. It's yours to keep with NO 

OBLIGATION. 


^ EARN $20/ hour 


With Y our Own 
MAGNATRAC, 


Bulldozer ! 


© NEW ENGINE- 
18 hp Twin Cylinder 
& NEW POWER - 
4500 Ibs. Max. Pull 


è NEW LOADER - 
Lifts 750 lbs. to 775 ft. 


© NEW BACKHOE - 
Digs & Loads to 8 ft. 


Catalog — showing 
Magnatrac— Kit 
construction & 
uses ....... $1.00 

Plans — for build- 
ing a Magnatrac 
from local ma- 
terials .... $7.00 


STRUCK-KIT Dept:PS37 
Cedarburg, Wisconsin 53012 


SEND TO: 


POPULAR SCIENCE 
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... send NOW for your FREE 
Lifetime Security Fact Kit! 


FREE 
LIFETIME 
SECURITY 
FACT KIT 


ee ee ee ee 
The Foley-Belsaw Co. 
20429 Field Bldg. 
Kansas City, MO 64111 
-] YES, | want to know more! 
Please rush my FREE Lifetime Security. Fact 
Kit . 


[] 


r- 


Address 


———— PECES ca rà 


Cily State Zip 
( 


3 1T TE gr ggg E gg lcylll dl. 
| 


) 
Area Code Phone 


ee es M | 


=f SMALL ENGINES 
SNOWMOBILE 
GENERATORS & & MORE. 


m z pr ane 
, ud 


FREE CATALOG 4 
p DISCOUNT PRICES 


SMALL ENGINE CITY 
2612 Lyndale So. Dept PS 
Minneapolis. MN 55408 $12 72 4798 


HISTORIC 
NON-FIRING MODEL GUNS . 
i Safe! Full size. Zinc al Realistic 
§ Over 30 parts. Cannot chamber or 
real ammo. asamble. FREE Calang, 
COLLECTOR'S ARMOURY Credit 
129 800 Slaters Lane : 
638-2000 


TOME we Free 2 24 Hrs. | 


oz. o 
L 8 NE BM BM BM NM BM BM NM BM 5 BM BM NM LI 


CABLE TV 


Jerrold, | Sci: Atlanta, Oak — many others 

Avoid ¢ s of conv ver ters — buy direct — 

Free illustrated catalogue — Cail for wholesale pricing 
APARE INDUSTRIES 1-313-670-6008 


35552 Grand Hiver, Suite 255, Farmington, MI 48024 


Spinal 


ly rental 


Escape. Tw 
With Folbot -- 


Catalog of Boats 

& Accessories 

* Explore streams, 
rivers, lakes, and 
seacoasts. 

* Lightweight, quiet, 
easy-to-paddle. 

* Superior construction 
for years of rugged use. 

* Much more stable 
than a canoe or kayak. 

* Perfect for cruising, 
fishing, and family fun. 

Folding, Rigid, and Kit Boats 

Prices from $395 


Two new rotomolded r 
polyethelene boats now available. ] 


FACTORY DIRECT PRICES 
SATISFACTION GUARANTEED 
Send $1.00 for color catalog 
iMailed First Class) 

Folbot, Inc. 

PO. Box 70877, Dept. P3387 
Charleston, SC 29415-0877 


for making Ornamental 
Concrete Items 


Book about Aluminum Molds 
including over 425 designs, 

prices and production trade 

secrets from world's largest 

mold manufacturer. 


MAKE THIS SHADE 
FOR LESS 
THAN $75.00 


f Send $1.00 for our big catalog of 
stained glass supplies. 


WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


SSE —_————— LAUR LE Ee aaa See 
WIN A JEEP WRANGLER OR $10,000.000 IN CASH 


NEW CAREER SWEEPSTAKES— 
OVER 1,000 BIG PRIZES 


sa LOCKSMITH 
EARN WHILE YOU LEARN—SEND FOR FREE BOOK 
Big opportunities. Big profits. Earn quickly. Full or part time. Learn 
at home, it's easy. Do real jobs while you learn. All Tools— 
Materials Supplied. State of NJ Approved. Send name and 
address for FREE book. No salesman will call. 


LOCKSMITHING INSTITUTE 
Div. Commercial Technical Institute 

L300 Cardinal Drive; Little Falls; NJ 07424 Dept. 11-037 
FOR YOUR FREE CAREER GUIDE AND OFFICIAL SWEEPSTAKES 
RULES, MAIL TODAY! YOU MUST ENTER TO WIN! 
No purchase necessary Only LJ S. residents 1B years of age or older are 
eligible Void where prohibited by law. Sweepstakes ends April 30, 1987 
jr OODOEEGALOLELEE,ELL ul D RS. 


4 


NTORY NORTHERN HYDRAULICS 


UCTION 
LE! 


29 Piece 
High Speed 
Drill Bit Set 

1/16" to 1/2" by 64ths. 
In rugged steel index. Capacity! 


Item# 150291......only$14.95 | 4’x 8’ Fold-Up 
SUPER TOUGH Utility Trailer 


Fh T" Heavy steel frame w/baked on enamel finish, leaf 
Heavy Duty Log Splitters spring suspension, reinforced tongue, 17/5" ball 


hitch, stake pockets, 480x8 high speed tires 


1000 Lb. 


Ideal for home- 


wi4-bolt wheels, steel fenders and all lights. owners, farmers , 

Easily folds up and rolls out of the way on its contractors & Continuous 

casters. Lists for $349.95. Ship wt. 222 Ibs. vacationers. Watt Rated! 

Item #1257 aoeeoe $174.95 1 Year Warranty Sturdy 
Protective 


Cradle! 
Heavy Duty Tarp Sale i 
Our Tarps are TOUGH! Up to 12 Mil 4000 WATT Recoil 
Thick, Not 6 Mil Like So Many Others 


" | Rated at 4,000 watts continuous! Power- 
16 Ton, Item 41134.............. $699.95 


ed by an 8 HP Tecumseh engine with cast 
20 Ton Vertical, Item #1160 ..$799.95 Nu We n Item# ^ Size Price | | iron sleeve for extra strength and dura- 
20 Ton Vertical, E RIS seo) GERNE 779 oo s 240 | | ot 100% copper wound for long ife 
all have 2-stage pumps, heavy duty slides CONSUMED 1772 oi 5. Item 416425 only $379.95 
and beams, 24" stroke. Lowest Price! i — 1773 12 ! "28 P 
— xe 4d 4000 WATT Electric Start 


Strong rot, rust and 1774 

mildew proof. Poly- 1775 3° x 20 r. Same specs as above but w/electric start! 
[9"yene tarps wihi 778 28380. dr Item 416426 only $459.95 

brass plated grommets 1777  ; 19. a 

approximately every 3 1778 3€ | — | 

feet. 1779 : 


Gas Engines 
Always the Lowest Prices 
And the Largest Selection!| 


One 
Year JEPSON 
Warranty! 14" 
Horizontal Electric 
Gas «€: ey 4 
E ines Cut-Off e. Equipped with chemical and abrasion 
ngine = m Saw a resistant seals. Uses 2" suction. 
5 HP Tecumseh, 34 "shaft, #6051 | | T 
8 HP Tecumseh, 1"shaft, 46081 ............ $188.95 Rugged, quality built, double insulated, auis pets T $ witha zi z itt. 
10 HP Tec., cast iron slv, #6010..............$229.95 hardened bevel gears, sealed bearings, owered Dy a p, 4 cycie Briggs 
16 HP Tec., all cast iron, #6016..............449.95 3500 Rpm. Cuts through a 2” bar and 4.6” engine. Ship wt. 37 Ibs. List $3299. 
Vertical and Horizontal Gas Engines pipe! 14" wheel included. 44 Ib. Ship wt. Item #10996 only $159.95 
available from 3 to 23 HP. Lists for $259.00 | | 
CALL FOR LARGEST SELECTION Item #1552 only $134.95 


Shipping & Handling Charges will be extra. 


Northern Weld n e der 


| To receive a Splitter Design Book along with your 120 

"i l'eau ics page color catalog, include $6.00 — | = A) | 

| Mail To: ( 

Dept. "NAT. NC 1 219, Burnsville, MN 55337 ! Northern Name » j 

Call our order dept. at 1-800-533-5545 i Hydraulics, Inc. Add i 

In MN call 612-894-8310 i Box 1219 AQOTESS mememe i 

NC and SC residents, visit our Charlotte store! Burnsville, MN City i 

Outside North Carolina: 1-800-336-2236 i 55337 | 

| Prices Expire Our Telephone Order | Dept.#66560 State ——— — — — Zip 
03/31/87 Department Now Open | Please Rush Me My FREE Discount Catalog! 

24 Hours! aa mel 


Train 
FAST 


at Home! 


If you enjoy fixing things, you're a "natural" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're "in business" ready to make $10 to $26.00 

an hour a few days after you begin Foley- 
Belsaw's shortcut dtd Easy illustrated les- 

tons, complete with ALL practice equipment 
L 


9 ALL TOOLS YOURS TO KEEP 

e KEY MACHINE YOURS TO KEEP 
@ EXPERT PERSONAL ASSISTANCE 
e BUSINESS-BUILDING HELP 


THIS DO-ALL PRO 


KEY MACHINE YOURS 
TO KEEP! 


"Can add $50 


"4 to $100 a week 
T to your in- 
‘SE come... and 
—" doesn't cost 

you a penny 


LOW - COST DESIGN — SIMPLIFIED ASSEMBLY 
è Uses low-cost fuel & Mo license needed 


CONSTRUCTION MANUAL 
— Fully illustrated — 
Only £1),00* 


- Helicopter Experimenter's nanosoon 
a dato » photos e designs e suppliers 
Fully Im Only $10.00* 


 *BOTH ABOVE BOOKS: ONLY $18.00 TOEIC: add i4. 


NEW: An exciting Kit Helicopter! es 
Details sent with book orders. 


Plansl'occessory. infa: j i : ? 
£3 or FREE with / P.O. Box 50-XA 


$18 order! est. Mo O : Riderwood, MD 21139 


This super monc-pole pults in segnals like a magnel Can e 
made directicrial or cmrnisdwechonal Baautilul all back imsh 

Mount on back of TV. place on shelf. cr wie d. Boost 50 10 900 
MHz sagnal 1zdb 75onmeulpur tV AC operation Order Model 
RF-36. $79 55 plus $3 00 postage and handling Send check 

Vrsa MasterCard cr Amencan Express number and expranon W 
dae 30-day salstachon guarantee Phong [8155 2:8 1-9 
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CABLE TWV 
EQUIPMENT 


X dd STARRING — x Ak x «+ 
JERROLD, HAMLIN, OAK 


AND OTHER FAMOUS MANUFACTURERS 


* FINEST WARRANTY PROGRAM AVAILABLE 
* LOWEST RETAIL, WHOLESALE PRICES IN U.S 
* ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 


FOR FREE CATALOG ONLY 1-800-345-8927 
FOR ALL INFORMATION 1-818-716-5914 / 


PACIFIC CABLE CO. INC. 


7325'; RESEDA BLVD.. DEPT.) 40 
RESEDA, CA 91135 


This VET Did It- and YOU 


"War injuries ol me 
badly handicapPp 


i'm 
i d Locksmith, thanes to 


our training. Besides 
MER is fascinating. 
do it anybody can. 


Glen Johnson, L 


Make Up to $26.00 an Hour — even while learning! 


z:Be a LOCKSMITH 


777 s NN NR RR 


Got a Minit? 
Can Do It 
Too! 


ut 
a financial "uccess 


the 
Ir | can 


acne: Kan. 


In just a “minit” you can enter 
the fast and easy, fun and 
profitable world of button- 
making with Badge-A-Minit. 

These 214" plastic coated 
buttons are fun to make, 
fun to wear and easy to 
sell at flea markets, 
fairs, conventions or 
sporting events. Supply buttons for community events, 
businesses or churches. 

For $26.95 you get a hand held press, a set of 5 
assembly rings and enough designs and metal parts 
to make 10 buttons. To order additional button parts 
see the catalog included with every order. 

Order today or send for a FREE catalog. Call 
1-800-223-4103 (In IL 815-224-2090) 


Badge A Minit, Dept. PS-387, 348 North 30th Rd., 
Box 800, LaSalle, IL 61301, Phone 1-800-223-4103 (In 
IL 815-224-2090) 


Li Send me the Badge-A-Minit Starter Kit for only $26.95 plus 
$1.75 shipping | (iL-residents add $1.68 tax) 
| VISA | MasterCard 


ing can keep the extra money coming in dur- 
ing spare time —or in your own full-time 
business. Ideal for retirement—good jobs, too. 


FOLEY-BELSAW INSTITUTE, 11118 Field Bldg. 
Kansas City, Mo. 64111 


N. Hunt, Wilmington, Del.—''| make $50 a 
week extra.” 

R. Davis, St. Louis, Mo.—‘'l cleared $110 last 
Saturday." 


Ed Boyle, Pittsburgh, Pa.—''My business going 
at top speed. I'm moving to bigger quarters." 


MAIL THIS COUPON e NO SALESMAN WILL CALL 
Card Na 


FOLEYBELSAW INSTITUTE, 11118 Field Bldg. 
Kansas City, Mo. 64111 


Rush FREE book, "Keys to your Future.” 


Exp. Date 


lam not ordering now, bul please send me a FREE catalog. 


Name 


wi 
enable you to get your share of this always- 
profitable business. Hundreds we've trained | 
are doing it. So can YOU. 
MAIL COUPON to discover how Locksmith- 
Name Address 
Address d 


City 
City. — . State — Zip |. i 


State 


An exciting portfolio of America s popular home 
designs specially edited by category. Order 
either the delightfully illustrated plan book of 
your favorite house category. or the Complete 
Collection. Your satisfaction quarantead. 


315 ONE STORY HOMES UNDER 2000 A FE — For medium & restricted bu dgets. | 215 MULTI-LEVEL HOMES — Split levels, bi-tevels for fiat & hillside sites 


$4.95 | 


onal & i memp wary exteriors & floor plans. 192 pages 


* riti ng new dimensions in Hym For varying ae ena 


192 pages $4.95 


woo ~ TE — " ' z 
210 ONE STORY HOMES OVER 2000 So. FL — All popular styies. Spanish ‘Western 223 VACATION HOMES — A-frames, chalets, hexagons, lodges for summer 
udor, French, ete. For modest and winter fun. From 480 to 3238 sq. ft. 176 pages. 120 in full color. $4 96 


td country-estate M Het, 192 pages 


Mail HOME PLANNERS, INC. 
Dept. Bk - 23761 Research Drive 


| Today Farmington Hills, Michigan 48024 


Please ship to me by return mail (circle choice). 

315 One Story Homes Under 2000 Sq. Ft. @ $4.95 
210 One Story Homes Over 2000 Sq. Ft. @ $4.95 
150 1'^ Story Homes @ $3.95 


EJ 


LIEN IL 
a x Wn we We m iiai piii : s 
150 1% STORY HOMES — Cape ~ Cape Cod. Wilk Wilh amsburg Tudor, 1 Contemporary versions. Low 


budget and country-estate sections. Expandable famiy plans. 128 pages Mh 7] 360 Two Story Homes @ $6.95 i 
i 215 Multi-Level Homes @ $4.95 i 
223 Vacation Homes @ $4.95 PSMT3 i 
^ Complete Collection @ $19.95 (Saving $10.75) 
= 1 Name i 
| vm a Perr 0 
A ms > * A: Las It I TET “ f - E Address — ——2SJB /— | 
——_—_ Hy j 
360 TWO STORY HOMES — Tudors, Salt Boxes. Gambrels, Mansaras, Geor qans E City - __ j 
Farmhouse adaptabons. Also Contemporaries. For all budgets 258 pages $6.95 ^ 
| State Zip 
ALL SIX CATEGORIES — only $19. IPTTITTTM o. unt — i 
E plan books, Over 1250 designs. 4050 illustrations. 1168 Home Planners. Inc kindly add 4% 
pages. A $30.70 value. save $10.75. Blueprints available for each de- 20 Cedar St. N sales tax. Check | $ j 


sign al low cost. Star! your home planning program now. Kitchener. Ont. NZH ZWA — enclosed for L——ÉÉ 


Geodesic Home 
Kits. 
Beautiful, Efficient, 
Affordable. 


Monterey Domes sells home kits for less than 
many new home down payments. Completely 
affordable...remarkably beautiful...our homes are 
designed for a lifetime of savings. 

The most energy efficient homes on earth...up 
to 50% more than everyday homes. In addition, 
construction costs are cut dramatically using our 
patented building system...(our 1813 sq. ft. 
house package is just $15,660!) 

Discover Monterey Domes living with our 100 
page Color Cataloq and Plans Book. ORDER 
TODAY for just $7.00. Unconditionally 
Guaranteed or your Money Back! 


O Please rush my 100 page copy of Monterey Domes 
Catalog and Plans Book. Enclosed is $7.00. 


Dome Assembly Manual for an additional $5.00. 


Ici il “i Vm i el 


£1 
SB 


+i ES cc 
e - zap E: Ii 


hr 


Beauty, energy efficiency and design freedom. 
That's why we're a cut above in every detail. Send 
$7.00 to Lindal Cedar Homes and get 2 idea books 
filled with color photos and over 90 different plans. 
Write or call tall free and use MasterCard or VISA. 


1-800-426-0536. 


A LINDAL CEDAR HOMES 


P.O Box 24426, Dept: C17, Seattle, WA 98124. (206) 725 


+ One Man Operation + Safe - Precise 
* Capacities to 32"Dia. x 33 Long 
* More Lumber Per Log 


3 factory locations 


For catalags on aur complete 
product lines. send $1 00 10 
Wood-Mizer Products 
Dept. E26 
B180 W. 10th St 
| Indpis, IN 46214 (317) 271-1542 


Sample Copy $1, or call toll free 


800-358-9997 in U.S. 800-556-8787 in Ca. 
707-725-2476 all o others 


FORTUNA, CA 95540 


P.O. BOX 308H0301 


O Also please send me the Monterey Domes Basic i 


Order by Credit Card. Call 800-634-2255 i 


| (In Calif. 800-847-4663) 

i is teen nO i 
Address 

i City/State/Zip 

Send to: MONTEREY DOMES 
i Dept. AR-3 | 
J : 1760 Chicago Ave. 

] [ Riverside, Calif. 92517 { 

MONTEREY DOMES. 


The Foldable, Portable, Storable Tan 


PAN An 


Lnd 


pnl 
Hightech — 
European design 
complements any 
bedroom or exercise room 


MADE IN USA 


Build a Custom House 
at Savings up to 40% 


l New TINY: made "kits" offer: you — -notch houses of | 


every size and type, including log and dome houses. Or 
I have one custom-made from your plans! Get the Com- 


plete Guide to Factory-Made Houses by A.M. Watkins. 
Here is all about factory-made houses and how to build 
a custom model fast with no hassles. It also cites 250 
i top U.S. makers. 184 pages; many photos, plans. Money- i 
| back guarantee. Only $9.95. FREE with every order! New i 
Report: "Building Your Own House.” 
The Bullding Institute, PS37 | 
855 River Road, Piermont, N.Y. 10968 


HOW TO FIND 
GOLD NUGGETS 


Finding gold nuggets or coins is now made easy with 
a new patented gold finding detector. Before with 
other detectors it was virtually impossible because 
of interference from black sand. This new detector 
is unaffected by black sand and can detect pinhead 
size gold nuggets at great range. Its maximum range 
is 17 feet. Free catalog. 


GARDINER ELECTRONICS 
Dept. 4 9* 4729 N. 7th Ave. * Phoenix, AZ 85013 


Home Sunsystem ` 


73 - Exclusive lightweight design - 
- folds 9"' flat for storage. * Get a 
quio tan anytime, anywhere. 


— « Guaranteed tan without sweating or burning. 
* Keep a rich tan year-round — without the sun. 


30 DAY MONEY BACK GUARANTEE 


Wi DIT 


LIGHT ANY GAS TORCH | 
WITHOUT MATCHES | 


l 

I 

I 

| 

l 

l 

I 

| | 
Compact (2"x3'2"x234") automatic torch l 
lighter—a tap lights the fuel. Takes 2 AA 1 
cells." Only $22.50 thru 6/30/87. Send | 
check + $2 shipping to Henes Torch Mate/ | 
4225 E. Madison St.,/Phoenix, AZ 85034/ i 
I 

i 

i 

i 

I 

| 

| 


Dept. T 
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CHECK IT OUT! 


There are more opportunities, 
products and services offered in 
the "Classified Opportunity Mart,” 
immediately following this section. 
You may find just what you've 
been looking for. 


NOW! Get n on the 
PROFITS J 24 


SMALL 


Work part — il time — 
right at home — we help 
you every step of the way. 


No doubt about it... as a small engine pro, you can cash 
in on the huge demand for qualified men in one of Amer- 
Ica 5 fastest gown? industries. You'll be able to command 
top hourly rates of from $25.00 to $30.00 per hour — and 
that's just for labor. A simple tune-up earns as much as 
$49.95 for less than an hours work, and parts, engines 
and accessories will add even more to the profits. 


Plenty of business waiting for qualified men. 


65,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn., 
and one-million new engines are being built each month. 
With fully accredited Foley-Belsaw training. you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers, tillers, edgers. 
power rakes, garden tractors. chain saws, minibikes, 
snowmobiles, Erlek go-carts, paint sprayers, 
Snowblowers . ie list IS Bali Sees 


“i a 
B: ne i E 


fessional Tools and Equipment, PLUS 4 H.P. Engine 
ALL YOURS TO KEEP... All at No Extra Cost. 
NO EXPERIENCE NECESSARY! 

You don't need to be a ‘born mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated...50 clear you 
can't go wrong, and with our famous ‘learn-by-doing method 
you get practical hands-on experience. We also show you 
how to pet business, what to charge, where to get supplies 
wholesale...all the inside tricks of the trade you need to 
assure success right from the start. 


Send for FREE Facts — Do It TODAY! 

NO Obligation - NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily vou can learn the skills vou need to increase 
vour income in a high-profit business of vour own, 


Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail. 


RUSH COUPON TODAY 


Foley-Belsaw Institute BOOKLET! 
51119 Field Building Send for your 
Kansas City, Mo. 64111 copy today! 


g FOLEY- BELSAW INSTITUTE | 
; 51119 FIELD BUILDING A 
KANSAS CITY, MO 64111 5 
[] YES, please send me the FREE booklet that gives ! 
È full details about Starting my own business in Small i 
y Engine Repair. | understand there is No Obligation and P 
i that No Salesman will call on me. i 
g NAME i 
ADDRESS . ] i - 
s CITY L| 
li 


126 ER POPULAR SCIENCE 


CURIOUS MECHANICAL MOVEMENTS 

Explore a 1927 picture book of almost 1000 different 
mechanisms. Everything from unusual engines and 
acoustic telephones to mining devices and perpetual 
motion machines. Dynamite illustrations! Fascinating! 
Don't pass this up! 412 page paperback 
Order no. 4406 $14.95 
HISTORY OF PERPETUAL MOTION 

Review man's attempt to build perpetual motion 
machines! From earliest types to the Keeley hoaxes! Well 


| illustrated. Fascinating! 235 page paperback 


Order no. 510 $5.95 


WINDMILLS & WINDMOTORS 

Build wooden windmills for pumping water and 
generating electricity. Reprint of 1910 book. Loaded 
with detailed plans for three different windmills! Great 
book! paperback 

Order no. 4279 $4.95 


STEAM ENGINE DESIGN 

Design your own engine! Loaded with diagrams and 
formulas! You supply pocket calculator. From 1898. 
192 page paperback 

Order no. 4104 $9.95 


HOW TO MAKE MIRRORS 

Complete reprint of now-rare government booklet from 
1930's on various ways to silver mirrors. booklet 
Order no. 885 $3.00 


TESLA COIL SECRETS 

Page through the private notebooks of a builder of 
lightning bolt generators! Incredible diagrams and 
secrets! Rare info! paperback 

Order no. 4317 $6.95 


y DWG 5 


CHARCOAL FOUNDRY 

Convert a five gallon pail into a powerful 
furnace to melt aluminum, pot metal, brass. 
Convert scrap into ingots and machine parts. 
Best selling paperback! 1980 

Order. no. 163 $6.95 


ORNAMENTAL METAL CASTING 

Learn how you can cast decorative plaques, 
chess sets, banks, even fountains from scrap 
aluminum. Possible money maker! Best selling 
paperback! 1986 

Order no. 4430 $7.95 


BRASS FOUNDING 

Learn the tricks of casting brass. Learn about 
alloy types, furnaces, molding technique, 
more. From 1903. large booklet 

Order no. 868 $4.00 


BLACKSMITH SHOP AND IRON FORGING 
Learn basics from this 1920 text for 
blacksmith apprentices. Then try the projects. 
Wall illustrated. paperback 

Order no. 4074 


[ww lc 


Techni 


Giant How-to Catalog! 


Discover rare, top-rate paperbacks, text- 


| books, industrial references on all types of 


EXPERIMENTS WITH ALTERNATE 

CURRENTS by Nikola Tesla 

Let the wizard himself explain his high voltage ex- 
periments! This is a complete reprint of Tesla's 1904 
lecture in London. Details on wireless power transmis- 
sion! 170 page paperback 

Order no. 4392 $8.95 


ALTERNATOR SECRETS 

Get thousands of watts from common auto alternators! 
Run tools, lights, AC-DC appliances, charge batteries, do 
light arc welding and more! Jam-packed booklet! 

Order no. 80 $3.00 


RUN THREE PHASE MOTORS ON 

SINGLE PHASE POWER! 

Learn three proven methods in use since the turn of the 
century! No motor rewinding! Easily done. Jam-packed 
booklet! 


Order no. 81 $3.00 


unusual how-to: foundry, machine shop skills, 
engine repair, electronics, alternate energy. 
homesteading, survival skills, much more! 
Send $1.00 ($3.00 foreign airmail) for your 
copy of our latest catalog — filled with more 
great books than we can fit in this ad! Or re- 
quest free catalog with any book ordered from 
this ad! 


HOW TO ORDER 


| Send your name, address, a list of the books 
| you want, the total book cost, plus 75¢ for 


the first book and 25€ for each additional to 
cover shipping and handling. We accept 
checks and money orders. Or send VISA or 
MASTERCARD numbers with signature. Il- 
linois residents add 6% sales tax. All books 
are guaranteed! You may return any book 
within 7 days for refund. Your satisfaction is 
guaranteed! Order today! 


Lindsay Publications, Inc: 


PO Box 12-ED, Bradley IL 60915-0012 


C] Send a catalog! T ve enclosed $1.00 ($3.00 foreign airmail). 
[] Send the books l've listed and a free catalog. l've enclosed 75€ shipping 


for the first book and 25€ for each additional. 


Name 
Address 
City a 


Classified Opportunity Mart 


Reach 4'/; million readers every month with an ad in Popular Science's Classified Opportunity Mart. MAY Issue Deadline (on sale April 
14) is FEBRUARY 25. Rates: $8.40 per word. Min. ad 10 words. Darker type (bold) words $1.00 per word extra. Display Classified: 
$467 per inch. Payment with order, or charge your Visa, MC, Amer. Exp., or Diners Club account (give # & exp.) Advertisers using box 
number in ad must furnish name & street address for our records. Send order & remittance payable to POPULAR SCIENCE, Classified 
Dept. 6C, 380 Madison Avenue, New York, NY 10017. 


PEOPLE KEPT 
"HELPING THEMSELVES" pi 


TO MY TOOLS . 


. Until U MAR KIT 


Solved The Problem! ^ 
PUT YOUR 
OFFICIAL Now YOU can use this exclusive 
MARK ON compulter-produced marking kit to identity 


Tools tools, shop equipment and other valuables 
as YOUR PERSONAL PROPERTY. Give us 


red up to 10 letters or numbers and our 
Umbrellas computer will make up your official 
b Cameras "mark" in Ve" hi-tech characters. Comes 
Stereos | complete with 12 stencils of 6 to 10 
Office characters OR 24 stencils if you specify 5 
Machines | characters or less . . . plus 2 lacquer 


Desk — colors, easy directions. Stencils can be re- 
used. Money-Back Guarantee! Send $9.95 

Instruments + $1 shipping to U MAR KIT Inc., Suite 

Camping Gear) 160-5. 900 N. Federal Highway. Boca 


School Books | Raton. FL 33432. Be sure to specity 
Pic Etc.’ PRODUCT 54 
HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
Flies over land/snow/water. Complete 
dans and booklet. $10.95. Aero-Projects, 
jox O1IBPS, Clinton, NJ (088089. 


TRAILERS & CAMPERS 


BUILD Your Own—Travel Trailer— 
Fifth Wheeler—Motorhome—Camper— 
Pickup Cover—Plans—Patterns—Kits— 
Catalog $1—GLEN-L R-V5, 9152PS Hose- 
crans, Box 1804, Bellflower, CA 90706. 


BOATS, INBOARD/OUTBOARD 
MOTORS 


BOAT Plans — Patterns — Kits — Hun- 
dreds of designs — Sailboats — Power- 
boats — Sportsfishers — Rowboats — 
Duckboats — Bassboats — Canoes — 
Hydroplanes — Simple construction — 
Proven results — Tremendous savings! 
Gigantic 160-page catalog $3.00 (34.00 
Airmail) — Includes Free “Boatbuilding 
Supplies" catalog. GLEN-L. 9152 Rose- 
crans, Box 18045SP, Bellflower, CA 90706. 


BOATS KITS—SAIL—16-30' all trail- 
erable molded fiberglass hulls and decks 
come factory  assembled— vou install 
factory supplied interior. Save half factory 
built cost. No experience required. FREE 
40 page catalog. LUGER, Dept. AC-37, PO. 
Box 1398, St. Joseph, MO 64502, 

1(B500) Boat Kit; MO: (B16) 233-5106. 


EVINHUDE—OTHEH BRANDS 1985 
BARGAINS...All Sizes...52.00 Handling. 
Scott McCulloch parts...Electra Marine, 
610 Merrick Road, Lynbrook, New York 
11563. 


BOAT KITS - PLANS - PATTERNS - 250 
Designs - 8'/70'- Plywood - Fiberglass - 
Stecb PERRONE Cruisers. House 
boats - Hydroplanes - Runabouts 
boats - Canoes - Kavaks - Dories - Prams - 
SAILBOATS - Daysailers - Trailersailers - 
Multihulls - 
esters - Cloth - Foam - CATALOG 33.00 
(Airmail $5.00) - (Book Amateur Boat- 
building $6.00) CLARKCRAFT 16-5 Aqua- 
lane, Tonawanda, NY 14150 


PLANS: Canoe, Pram, Dingy Nouveau 
designs, Patent Pending, Simple, economi- 
cal construction. Brochure $1.00. Gunde- 
signs, Box 85, Belmar, NJ 07719. 


- Duck- | 


SUPPLIES - Epoxies - Foly- | 


LOW COST BOATS: "YOU CAN 
BUILD." FREE PLAN “Gloucester Gull" 
Rowing/Sailing Dory (with) Brochure/Pho- 
tos (99) Boat Plans: Fishing Surfing/Sail- 
ing/Power Dories: Carolina & Oregon 
Bottom Work Boats - “Classic” Runabouts/ 
Motor Cruisers only $3.00/$5.00 Air Mail: 
TEXAS DOHY BOAT PLANS, Box 720, 
Galveston Texas — 7755 Franchise 
Available), 


«Fits in TACKLE box. 
‘Mounts to boat's motor. 
*Quick-Easy- Simple. 

:" Completely portable. 


..*33inch $46.95 


gree 2 inch $ 9. Besson si 


| TELA 1016. WILLOWDALE, B. | 
 .JONTARIO. CANADAM2K 2T6 


AVIATION 


we HELICOPTERS 


You Can Build for Under *900 


Vertical Takeott and Landing 
Hower Flight/Mo License Required 
INFORMATION PACK $5.00 
Inciudes: apeca, phoics, price 


i Lf i la 
[9] Bw ROTOR co, INC. 7 Towanda KS 67144 ff 


AMAZING 1791b machine 
CLIMBS to 
required NO WINGS or Helicopter blades 
FOLDS to fit in trunk of car SAFEST, Easi- 
est, Cheapest way to fly for complete info + 
FREE Demo flight send $5.95 to: Freedom 
Flyers, PO. Box 135B, West-Pittston, PA 
18643. 

BOOMERANGS... HI-TECH RETURNS! 
Polycarbonate Paxolin. Wood Constructed! 
World's Best! collectible 11th Annual Cata- 
log. FREE! BoomerangMan, 1806-2 N. 
38th, Monroe, LA 71021-4222. 


ASTRONAUTICS | 


ANTIGRAVITY — PARANORMAL — 
ENERGY Information Package $2.00. 
HEER, Box 5286, Springfield, VÀ 22150. 


AMAZING new discovery. Detect space 
spheres. Informative booklet $4.00. 
Research & Development, PO. Box 465, 
Parkersburgn WV 26102. 


BUILD YOUR OWN 
ROCKET MOTORS! 
* 40 POUNDS THRUST! 

* FIFTY CENTS EACH! 


* BUILD A DOZEN IN 
AN EVENING! 


‘Write for eur brechure and wel sand pou à 
WORKING SAMPLE of an à mai TOU CAM 
MARE TOURSELF irom materials foul) find arene rhe boure 


flying 


Send S2 Q0 to 
Dept. PS3 THE TELEFLITE CORPORATION. 
11620 Kitching St.. Sunmymead, Calil. 92388 


30 LEVITATION METHODS! AMAZING 
DATABASE CATALOG. 51: Rexco, Box 
1258, Berkeley, CA 94701. 


ELECTRICAL SUPPLIES & EQUIP 


NUCLEAR RADIATION DETECTORS 
Geiger counters to protect your family 
FREE information, prices, brochures 
MAIL-MART. Box 9192, Santa Rosa, CA 
95405. 


10.000 feet MO LICENSE | 


| MOTORCYCLES, BICYCLES & 


SUPPLIES 


Build your own and save. Our 
frames are time tested over the past 
nine years and thousands of miles. 
Parts American made of finest high 
carbon steel, designed to use bike 
parts. Make a tour, cruiser or racer | 

| with one kit fits person five four to | 
| six two. World's speed record made 
on a recumbent for the past two 
| years. Total kit price $399 plus | 
p&h $20.00 
| TURNER ENTP 
P.O. Box 36158 
Los Angeles, CA 90036 


AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding 
Book. Price: Hedelund Engineering, Box 
26024, Las Vegas, NV 89126. 


ENGINE OVERHAUL KITS: WHOLE- 
SALE CATALOG $2.00. E.S.G., Dept. PS, 
Box 13053, Lansing, MI 48901, (5171 322- 
0263. 

MOTALOV ring valve job while driving 
guaranteed 310.00 two $18.00 postpaid. 
Andris, Box 34081, Dept. 5, San Francisco, 
CA 94134. 

GAS SAVER, PATENTED, GOV'T 
TESTED 31.00 for Information. Refund- 
able. R.C. Enterprises, Box 426P, Corn- 
wall, NY 12518. 


AUTOMOBILES 


BUILD A BIKECAR 


PO. Box 7077S. 
Endicott. NY 13760 | 


ANIMAL WARNING DEVICE— For cars, 


satisfaction Guaranteed or Your Money Back 


trucks, and motorcycles—Free informa- 
tion— Effective Safety Equipment— FU. 
Box 958. Estes Park, CO 80517. (303) 223. 
873l 


CORVAIR PARTS—Giant 400 page 
CORVAIR Catalog rushed $4.00. Clarks 
CORVAIR Parts, Inc., Rt 2, Shelburne, MA 
01370. 1413) 625-9776 


VAPOR CARBURETOR KIT! Doubles 
MPG. Free details. HBE, Box 263K, Owen- 
Sound, Ontario, N4K 5P3 Canada. 


PRINTING SERVICES 
LOWEST Prices Ever, Business Cards, 


Envelopes, Letterheads, Invitations, Raf- 
fle Tickets, Booklets, Forms. Send $1.00 


For Catalog & Samples ($2.00 Discount | 


Coupon Included). Cheapy Printing, PO. 
Box 1010, Riverdale, MD 20737. 


FREE 16 pz Printing Price List, 1to 5 col- | 


ors, sheets to catalogues. Copen Press, 
LOOPS Berriman St., Brooklyn. NY 11208. 


TOOLS & MACHINERY 


CAMPBELL “Toots COMPANY 


4' METAL Cutting Lathe $104.50. Taig, 
15048 Proctor, Industry, CA 91 — 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Products, ept. 
M, 3736 South 7th Avenue, Phoenix, AZ 
85041. 


“SHARPENERS REPORT" Monthly 
Newsletter, Sharpening Guidebook, Angle 
Wall Chart, Free details. Skog Company, 
Dept. P53, PO. 22559, Minneapolis, MN 
05422. 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 
$1.00 (refundable), Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104. 


LATHES - MILLING MACHINES 
MACHINE SHOP SUPPLIES - TOOLS 


pem s $1.00 (over TT 20! pages] 
m. Fre ree Number For Orders 


| 36-P Hurricane, WV 25526 | 
REPRESENTATIVES OF MANY MANUFACTURES | 
304-562-3538 


NOW....A QUICK AND EASY 
WAY FOR LAYING OUT STUDS 


PLATE AND STUD LAYOUT MARKING TOOL 


Carpenters and Framers 
è Mark stud locations on E 
sole plate, lop plate 
and header. 


This lightweight clear 
tool, made of durable 
Lexan, will hold up to | 
years of heavy-duty use. f 
Pl an ric 
Canter markings on foo! for locating 
sive canis. 
»Excellanr for marking drilling 
locaíions for pipes, cable, outer 
bones and riwe rough -ins. 
BRANDSKI MARKER TOOL 


141 Richardson Street 
| Brooklyn, Mew York 11211 


door knobs. 


Made inthe USA 


i FREE COLOR CATALOG! Y 
Have the best flying kite in the sky. 
I choose from over 140 unusual kites, 
i from easy-fliers to exciting stunters. 
Into The Wind * (303) 449-5356 
i 2047-P Broadway, Boulder, CO 80302 


YES, SEND ME A FREE CATALOG! [ 


State Zip 
ALE s Maker 


— hs A YAE geris 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 
| YOU AN EXCLUSIVE DEALER* 


max 
| 6 wheel drive Al V 


passenger" 
models 


*if the territory still is open. 


Call Toll-Free 1-800-255-2511 
NY and Alaska 716-855-2226 Collect 
Canada Toll-Free 1-800-338-0012 
Recreatives Industries, Inc. 

60 Depot Street, Buffalo, NY 14206 


HOME CRAFTSMAN 


UNIQUE NEW WINDOW SHELF 
INSTANTLY INSTALLABLE/REMOVABLE! 
GIVE YOUR PLANTS DAYLIGHT! NOT 
AVAILABLE ELSEWHERE! FITS VERT. 


||| $13.95 + P&H $2.50 (NO P&H on 2 or 


more per order) 30-day money-back 
guarantee - must be satisfied! 
ACT CO., 13921 ESWORTHY ROAD 
GERMANTOWN, MD 20874 


MAKE WOODEN TOYS, whirligigs, 
classic autos, swing sets, doll houses, 
crafts, furniture with our plans, parts, kits, 
supplies. Color catalog subscription $1. 
(614) 484-4363. Cherry Tree Toys, Belmont, 
OH 43718-0369. 


WOODCRAFT PATTERNS, Windmills, 
Wells, Bird Houses, Whirligigs, Jigsawing. 
Catalog $1.00. 11840 North US. 27, De 
Witt, MI 48820. 


STEAM ENGINE KITS, Power models at 
savings to you! Send $1.00 for literature. 
P.M. Research Inc., Dept. 5, Rd #2, Box 29, 
Wellsville, NY 14895. 


ALTERNATE ENERGY 


200 EXOTIC ENERGY INVENTIONS, 
RARE TECHNICAL DATA. ASTOUNDING 
40-PAGE CATALOG, $2. REXSEARCH, 
BOX 1256, BERKELEY, CA 94704, 


_ FREE HYDROGEN FUEL and Oxygen 
Generator uses Water and Solar Cells. 
Plans and Kit $12.00. Prairie Power, Box 
8291, Edmonton, Alberta, T6H  OLUO, 
Canada. 


FREEENERGY. Antigravity. Tesla. Tech- 
nical research catalog. $2.00. CETAR, 
POB 2252-T, Coeur D' Alene, ID 83814. 


NO ELECTRICITY? Reliable gas refrig- 
erators, FREE report! C. Lehmans, Kidron, 
OH 44636- O04. 


DO IT YOURSELF 


HYDROGEN AUTO FUEL FROM 
WATER. Amazing Free Report. Merit, Box 
5363, Louisville, KY 40205. 


4321 CATALOGS listed. Sources For 
Anything! $5.00 Catalogs. Box 92452X, 
Atlanta, GA 30314. 


ELECTRONICS FOR X SECURITY, 
COUNTERSURVEILLANCE, AND PER- 
SONAL PROTECTION. CATALOG $1.00. 


HUNTERA, BOX 12922, WINSTON- | 


SALEM, NC 27W07. 


PVC PIPE FURNITURE KITS. For Free | 


Details Write: Mountain Leisure, Rt. 1, 


Box 361A, Sautee, GA 30571. 


VOICE Disguisers! FM Bugs! SWL 
Active Antenna, Receivers! More! Send 
stamped envelope: XANDI Electronic, Box 
20647, Tempe, AZ 85282. 


PROJECTION TV... Convert your TV to 
freien 7 Foot picture... Results compara- 

le to $2,500 projectors... Total cost less 
than $30.00... Plans and 8" Lens $21.95... 
Illustrated information FREE. Macroco- 
ma-ag, Washington Crossing, Pennsylva- 
nia 18977. Creditcard orders 24HRS. (215) 
736-3979. 


APPLIANCE REPAIR - Fix It Yourself - 
Illustrated How-To Guide shows how. Free 
details. DLRP, 713 Silverstone, Richard- 
son, TX 75080D. 


. $28 | POPULAR SCIENCE NM 


SEIZED, Surplus Property Auctions. 


Your Locality. Write: Tropics, Palm Bay, FL 
32906-0095. 


Z AMAZING 


SCIENTIFIC and ELECTRONIC 
| PLANS — All Parts Available in Stock 
e LC5 BURNING CUTTING CO? LASER .. 
e RUB3 RUBY LASER RAY PISTOL . 
+ BTCS 1.5 ERTER VOLT TESLA COIL... 
+ PTG7 PLASMA TORNADO GENERATOR.. 10 00 


e GRA1— GRAVITY GENERATOR... 
* MAGNETIC CANNON/PROJECTOR........-.---. -1000 


KITS — includes Plans and Parts 
d Uo SIMULATED RED/GRN/YEL LIGHT 


. 4.50 
* BTC3K 250,000 VOLT TESLA COIL........159.50 
* IDG1K ION RAY G .109.50 
* PSP3K PHASOR SHOCK WAVE PISTOL ..49.50 


* INFIK INFINITY TRANSMITTER 134.50 
* MFT1K 2-3 MILE RANGE FM VOICE 
XMTR PC BOARD .. 


49. 
ASSEMBLED AND TESTED PRODUCTS 
* LGU30 RED 1MW PORTABLE HENE 
* TCL30 SOLID STATE TESLA COIL 35KV . 84.50 
+ |PG50 POCKET PAIN FIELD GENERATOR.64.50 
* BL510 BLASTER DEFENSE WEAPON .....89.50 


* PPF10 PHASOR PAIN FIELD PORTABLE 249.50 
* SNP20 SECURITY PHONE LISTENER .....99.50 


* CATALOG CONTAINING DESCRIPTIONS OF 


ABOVE PLUS HUNDREDS MORE AVAILABLE FOR 
A en INCLUDED FREE WITH ALL ABOVE 


rn 00 


PLEASE INCLUDE $3.00 PH ON ALL KITS AND PRO- 
DUCTS. PLANS ARE POSTAGE PAID. SEND CHECK, 
MO, VISA, MC TO: 

INFORMATION UNLIMITED 
P.0.B0X716,DEPT.P8 AMHERST, NH 03031 


MICRO BUGS 
Highly advanced bugging equipment. Ultra- 
small transmitters. concrete mics, telephone, 
pen bugs and much more. Send $2.00 to 
, MICROCOM for catalog 

(REFUNDABLE) Unbeatable 

prices 

3 MICROCOM TEC HNOLOGY 


Record telephone conversations in your office or | 
home Connects between any cassetle or tape 
recorder and your telephone line. Stars auto- 


sides of conversation Stops recorder when 
* phone is hung up 


EACH Ory Dae Avan 


Super Powerful FM TRANSMITTER 
Many imes more powertul than other transmitters 
Transmits up to mile to any FM radio -Easy lo | 
Assemble Ki - up lo SV battery (not mci ) 
For catalog of Transmiters, Voice Scrambiers and 
other 5pecalty tems. anciose $27.00 to USI Corp 
Call 306-725-1000 or sand $19.95 + £1.00 
shipping per item to: USI Corp., PO Hox 
P5-2052, Melbourne, FL 32802 COD's OK. 


PICKS UP A WHISPER 50 FEET AWAY 
| The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
unit on tap of a 9V battery and you can hear 


every sound in an entire house up to 1 mile 


| away! Use with any FM radio. Tunes to any 
| frequency from 70mhz — 130mhz. Easy to as- 


semble kit includes all parts and instructions. 
| Only $29.99 tax incl. 

Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
on orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 


DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
914-232-3878 


PVC PIPE FURNITURE PLANS AND 
WITS. Free Brochure. Casual, Box 208-P. 
Tewksbury, MA 01876. 


MOTOR SPEED CONTROLLER 


Dial the nght speed for oll your 

— gachic power fools and oppii- 
ances with virtually no power loss 
a 6 foo! gound 


ed cord plugs into 120 VAC socket 

; Controls fons, heaters pumps, sor 

ii ders, AC/DC grinden. dim lights, 

lab equip. shaded pole, capacitor, 

sanes, brush type AC/DC. motors. etc to 15 amps 2 

hp Saves enengy | yeorworonty Free info $29.95 
+5300PH Check or MO to Progressive 


| Control Sya, Inc. Box 748. Don Hts. Mi 48127 


KITCHEN REMODELING — EURO- 
PEAN CABINETS, ready to assemble/ 
install. Saves hundreds. Layout/Planning 
kit $5.00 (refundable with order). Kons- 
truct -A- Kitchens, Dept. P3101, RO. Box 
640316, Miami, Florida 33164 


SOLAR, GREENHOUSE, AND 
ENERGY SAVING PRODUCTS CATA- 
LOG! 80 pages. Order from one expert 
source. America’s largest energy saving 
mail order house! $1.00 postpaid. Solar 
Components, Dept. PS, Box 237, Manches- 
ter, NH 03105. 


STOP NEIGHBOR'S LOUD STEREO, 
FAST! Simple instructions. Legal $9.00. 
Baileys, 424-PS West Commonwealth, 
Fullerton, CA 92632. 


200 SUPPRESSED INVENTIONS! 
FREE ENERGY, LEVITATION! RARE 
INFO, PLANS: AMAZING 40-P4GE CAT- 
ALOG! 32: INFOLIOS, BOX 1258, 
BERKELEY, CA 94701. 


THE CRUSHER Crushes and automati- 
cally discharges aluminum cans. Heavy all 
steel construction $27.95 ppd. Great Gift 
Idea! CWM Engineering, Box 395, Cotton- 
wood, MN 56229. 


SELL YOUR OWN HOUSE! 
coMwPLETE KIT 99,95 


* 16'x2" Weatherproot Sign 
* Contract Form 


* Buyer Qualification Form 
* House Data Form 
* How To Sell Your House Book 
Sand £8.95 plus 7.00 PEH 
Satisfaction or Moneyback - 30 Days 
Hatlonal Real Estate Marketing Associates 
9034 Westchester Suite 103 Manassas, VA 22110 


Build Your Own 


SANDBLASTER 


Earn up to $40.00 per hour removing rust and paint from auto 
parts, farm equipment or any metal surlace. This portable unit 
removes rust and paint at a rate of one square loot per minute 
continuously and is built from common inexpensive materials 
Simple step by step quide shows how to convert a VB engine 
Inte a powerful 4 cyl. engine ' 4 cyl compressor combination. 
No complicated machine work Money back guarantee if not 
completely satisfied 


Send $15.00 plus $1 00 handling tà 


DESIGN PUBLICATIONS 
PO Box 102-5 
Columbia, Ill. 62236 


SPECIAL SERVICES 
INFORMATION On Anything. Ferguson 


Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


REAL ESTATE 


CANADIAN COUNTRY 
Acreages for recreation, development, 
farming, fishing, hunting, investment, 


minerals, etc. OUR 72ND YEAR. Terms 
avallable. Titles guaranteed. Catalog air- 
mailed $1.00. DIGNAM Corporation, Suite 
481, 85 Bloor Street East, Toronto, Canada, 
M4W 1B5. 


CALIFORNIA. Acreage. Lots. $40 down. 
40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 


NORTHERN IDAHO. 5-10-20 ACRES. 
Trees, meadows, creeks, springs, wildlife. 
Northwest lake country. Hundreds of 
choice parcels. Homesites, miniranching, 
recreation, retirement. Easy terms. FREE 
brochure, maps, photos. National Associ- 
ated Properties, Dept. PC, 1111 Sherman, 
Coeur d'Alene, ID 83814. (208) 664-8161. 


GOVERNMENT HOMES from $1.00 (U 
repair.) Delinquent tax property. Reposses- 
sions. Call 805-687-6000 Ext. GH-20025) 
for current repo list. 


HOMEBUYERS GUIDE - How to buy the 
home you want at a reasonable price. Send 
$7 to: Homebuyers Agency, Inc., 3302 W 
University Ave, Gainesville, FL 32607. 


| 
ES. 


MONTANA LAND 


20 Acres (or more) starting at $6950, 
with $500. down, $98.22/month. 
Near Beautiful Yellowstone Park and 
National Forests. In the heart of tro- 
phy elk, deer, moose, antelope and 
turkey hunting. Blue ribbon trout 
streams. Guaranteed Access. IN- 


SURED TITLE AND WARRANTY 
DEED. Your Inspection Welcomed. 
Free Color Brochure. Video Tapes 
Available. 


Call Today TOLL FREE: 1-800-252-5263 
Yellowstone Basin Properties 


1119 N. 7th Ave., Dept. PS, PO. Box 3027 
Bozeman, MT 59772-3027 - (406) 587-5469 


| FREEDOM COUNTRY 
20 BlG acres in WESTERN MONTANA, veio at $9850 
. $200 down, $97/month Trout fishi backpacking, 
camping, Elk, deer, moose, bear. ADJA ational | 
Forests, near established towns. MD and Glacier 
National Parks nearby. GUARANTEED ACCESS, INSURED 


TITLE, WARRANTY DEED. FREE color brochure, photos, 
maps. FULL MONEY-BACK GUARANTEE. 
CALL TOLL FREE 1-600-592-5990. 


TREASURE STATE ATE 


210 Milwaukee Street, pene 
Deer Lodge, Montana 59722 - (406) B46-1000. 
MONTANA-NORTHERN IDAHO LAND 
5-40 acres of beautiful productive land in the heart of 
the Northwest's unpolluted wilderness. Some parcels 
border over a million acres of national forest. Big tim- 
ber, mountains, meadows, lakes and streams with tro- 
phy hunting and fishing. Choose from rural convenience 
to mountain top isolation. All with good roads. Four 
season living at it's unequalled best. Timber and min- 
eral rights, warranty deed, insured title, easy owner 


terms. Free brochures, maps and photos. Videos 
available. 


TIMBERLAND WEST 
P.O. BOX 1088, DEPT. PS 
COER D'ALENE, IDAHO 83814 
(208) 664-3870 


BUSINESS OPPORTUNITIES 


NEW Discovery in Battery recondition- 
ing. Eighteen months guarantee! Means 
Big Profits Fast! Electoan, 7415 Gable Dr. 
Little Rock, AR 72205. 


$100 POUND From "Junked" Tires. 
(Stam T Se LaVallees, Foun- 
tain, FL 3243 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from 
home, without capital. We ship plan for no 
risk examination. Experience unneces- 
sary. Free Report. Mellinger, Dept. A2693, 
Woodland Hills, California 91367. 


BUMPER Sticker Printer. Cheap, Sim- 
ple, Fortable. Free details Bumper, POB 
22191 LLC), Tampa, FL 33622. 


LEARN MIRROR RESILVERING, Free . 


Information. Silvercraft, Box 127, Lans- 
downe, PA 19050. 


ALUMINUM SCRAP-Recycle Yourself- 
MAKE $25.00/POUND! Free [nforma- 
tion: Industrial-PS73, Box 127, Alexandria 
Bay, NY 13607. 


REPAIR HYDRAULIC JACKS— Free 
details. Hydraulic Parts Supply, Dept. 5, 
Box 4157, Brownsville, TX 78520. 


RECYCLE METALS. NO, NOT 
CANS! Easy $458 weekly! Free informa- 
tion, Hornsbys, Box 1214, Franklin, TN 
37065-1214. 


HUGE PROFITS! Reconditioning used 
car batteries. Secrets others don't tell. 
Stamp please. Battery Outlet, Box 3300, 
Hickory, NC 28603. 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. MONEV 
NEVER STOPS! Free information: Dasher, 
FO. Box 1039, Gatlinburg, TN 37738. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P Brigh- 
ton llth, Brooklyn, NY 11235. 


$192.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 50¢ 
(Refundable), Woodwins, Bridgewater, MA 
02324. 


* 


4,947 HONG KONG, Taiwan PROD- 


UCTS CHEAP Small lots. Some samples 
est feror Box 1719-PS-3, Yuba City, CA 


SUPERSUCCESSFUL MONEYMAK- 


ING PLANS! Free Details. Cunningham, 
Box 1345-P3, Buffalo, NY 14205. 


$40,000 ON 1/3 ACRE! New hydropon- 
ics—inexpensive, pleasant, practical! Free 
information. Planters, Box 1214, Franklin, 
TN 37065-1214. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP, 
2036 Montrose, Chicago 60618. 


GOLD Stamping Machines. Inexpe 
sive. Quality. Large i mprint Area, a 
details. Magic Systems, POB 24986 (LLC), 
Tampa FL 33623. 


MAKE Rubber Stamps. Highly Profit- 
able Business. Free Details. Stamper, POB 
22809 (LLC), Tampa FL 33622. 


TAKE Catalog Orders. We drop-ship 
2955 best-selling specialty products. Low- 
est below wholesale prices. Immediate 
pbi Spectacular home business oppor- 
tunity. Free Book. SMC, 9401 De Soto Ave., 
Dept. *28- 75, Chatsworth, CA 91311—4991. 


SELL HOW-TO BOOKS BY MAIL 
UP To 20009?0 PROFITS 
START NOW! 


We drop shipped at very low prices books cassette 
tapes, manuals and reports Beautiful illustrated 


catalogs. circulars and sale aides supplied for your 
| mail order sales Start without capital’ One of the 
fastest Money Making in mail order industry. 
Complete details and catalogs Send $1.00 for 
| postage (refundable) Lo: 
LONG PUBLISHING, Dept. P-27 


PŪ. Box 1465. Garden Grove, CA 92642-1 465 
$1,000 woul mailorder. Immediate 

INA Noobligation. Enterprise, 210 
elch-PS, Ames, LA 50010. 


SCREEN Print T-Shirts. Inex 
kits. Free Details. "T-Printer" PO 
(LLC), Tampa, FL 33623. 


SHIELDS, & Plate Glass! Up to $60,000 

yearly! Call TOLL-FREE for Valuable 

FREE report. 1-BOO-32*-2597. Glas- 

ker Systems, Box 5755-C3, Bend, OR 
08. 


LEARN Piano Tuning. Big Profits! 
Empire School, Box 1014PS, Jupiter, FL 
33468-1014. 


LEARM Sewing Machine Repairing. 
Men, Women, Lucrative Profits. Gresslin 
Correspondence School, Box 5104, Spencer, 
IA 51301-0804. 


MAKE PVC Furniture. Turn your spare 
hours into $31,200 yearly! Easy home 
assembly business. Write: PVC, 771PS, 
Battle Ground, WA 98604. 


$10,000 MONTHLY Taking Fhoto- 
graphs at Home! Call recorded message: 
(303! 674- 8155. 


$40 - $108/hour. Restore Damaged 
Countertops WITHOUT REPLACEMENT. 
Millions of apartments, homes pay profits 
immediately! Free Information. RENEW 
Box 19636- S. Portland, OR 97219. 


$100,000 YEARLY ! ! ! 


PROJECTION TVs with lenses and 
screens utilized by SONY, ZENITH, SYL- 
WANIA, and MAGNAVOX!...Simple con- 


msrve 
23991 


Assemble 


struction!...Illustrated information and 
complete parts catalog $2.00... Money back 
uarantee!...POLI-VISION, 187-P3 


ypress Street, Throop, PA 18512. 


A FIMANCIAL SUCCESS SHOWS YOU 
HOW! Free Details. Sase. Success, 4935 
NW, Kahneeta Dr., Portland, OR 97229. 


BUSINESS Loans: Start-up and Ven- 
ture Capital our specialty. No Collateral, 
Co-signers, Interviews, Write: Associates, 


Box 98-P2, Brooklyn, NY 11235. 


FREE! VALUABLE TREASURY OF 
HOME BUSINESS OPPORTUNITIES. 
WEALTHCO, BOX 723-P53, RAN- 
DOLPH, MA 02388. 


PROFITABLE Gold Foil Printer. Person 
alize business cards, pencils, matches. Free 
Details. Gold, POB 24986 (LLC), Tampa, 
FL 33623. 


EASIEST BUSINESS! Free details: 
Me Dept c, Box 4503, Lancaster, CA 
4. 


| TIONS: Funnyman’s—PS73, 


PROJECTION TV.. Make $$$s assem- 
bling Projectors.. Easy.. Results compara- 
ble to $2,500 projectors.. Total cost less 


than $30.00.. PLANS, 8' LENS & Dealers | 


Information $20.50.. Ilustrated informa- 
tion FREE.. Macrocoma-agx, Washington 
Crossing, Pennsylvania 18977. Creditcard 
orders 24HRS. (215) 736-2880. 


MAKE BALLOON ANIMALS. $400 
Weekends! FREE SAMPLES/INSTRUC- 
Box 250, 
Alexandria Bay, NY 13607. 


CREATE art and business rubber 
stamps. Huge demand. Big profits. Free 
information. Stamps, Box 36YA Monett, 
MO 65708. 


INTERESTED in starting your own busi- 
ness? Mail order, Advertising. Import- 
Export FREE INFORMATION! New Age 
Enterprises, 1705 S.W. Moss, Suite P2, 
Portland, OR 97219-2740. 


HIGH PROFITS! Selling information by 
mail. Free details: Richard, PO Box 


| 14757P, Gainesville, FL 32604. 


$1070.00 WEEKLY part time at home! 
Start Immediately! Write: National-SC, 
Box 504, North East, MD 21901. 


kein PICKUP THUCK Ow NERS. 
Your ow profitable art-time business. 
Carina ! Write - Kingston, Dept 6H, 
Oskaloosa, KS 66066-9028. 


$5,000-550,000 MONTHLY. New 
Invention Prevents Automobile Thefts, 
Fastest, Easiest, Moneymaker Anywhere. 
Send Business Sase. Ambritex, Box 25524, 
Washington, DC 20007. 


. HIGH Profits With Custom T-Shirts And 

Caps. Transfer machines, supplies. Press 
Magic, PO. Box 22809 (LLC), Tampa, FL 
33623. 


GET RICH! Secret law smashes debts — 
brings cash credit! Details FREE! Wealth- 
Kit-5, Box 4036, Pompano, FL 33063. 


GET RICH using OTHER PEOPLE'S 
MONEY! Dne HARE business! 
Details FREE! Finance-5, Box 4605, Mar- 
gate, FL 33063. 


$25,000 LOANS INTEREST FREE! 
Secret Federal law WIPES OUT PESTS! 
Details FREE! Moneywise-S, Box 26744, 
Tamarac, FL 33320. 


FAST! EASY! Start profitable home busi- 
ness without experience or capitol. Free 
details. Consumer Power, 20045 Santa 
Maria, Castro Valley, CA 94546. 


SELL UNIQUE BOOKS! 100-1000% 
rofit! TARGET PUBLICATIONS, 7-C, Du 
emple, Beauport, Quebec, GIE 428. 


PIANO TUNING PAYS: Learn with 
approved home study course. Diploma 
granted. American Tuning School, 17050 
Telfer Dr.. Morgan Hill, CA 95037. 


HUGE PROFITS. Discount EUROPEAN 
LUXURY CARS, FREE Details: Luxury 
Auto Brokers, 1306 Agate Street #DPS3, 
Redondo Beach, CA 90277. 


YOUR OWN PROFITABLE vestib cien 
AT HOME Prosperity through indepen 
dence. Free details! LUMAR Enterprises 
Box 1875, Arlington Hts. IL 60004. 


MILLIONAIRE Mailorder Expert 
Reveals Money-Making Secrets, Free, 
Exciting, Hour Cassette: Melvyn Powers, 


No. Hollywood, CA 91609, 
HOW To Start and Operate Seven Of The 


Most Profitable Businesses At Home. Free 
Information. WHK, 319 West 6th St., San 
Pedro, CA 90731. 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702-3740. 


TURN Your Sparetime into $20,000 
yearly cleaning restaurant vents! Ideal 
second income. Evenings. Capital. unnec- 
essary. Write: CleanVent, 771P5, Battle 
Ground, WA 98604. 


VENDORS NEEDED NOW! All areas. 
No experience or investment required. 
Paid monthly. Write for free starter kit. 
Caligan, 3368 Governor, Suite F-301, San 
Diego, CA 92122. 


MAKE Computer Clones in !2 hour. $850 
weekly sparetime! “Screwdriver Easy.” 
Experience unnecessary. Write: CompuB- 
ild®, 771PS, Battle Ground, Washington 
98604. 


START a SUPER PROFITABLE BUSI- 
NESS from scratch. Free Subscription to 
Opportunity Magazine tells how. Write: 
Opportunity, Dept. J61, 6 N. Michigan. 
Chicago, IL 60602. 


BECOME A LOCKSMITH Get THE 
REAL STORY before you spend hundreds 
on training and thousands on tools and 
supplies. Booklet $5. Renaissance Cre- 


ations, Box 1467-F, LaPorte, CO 80535. 


GET RICH! Zero Investment! No Bor- 
rowing! Free Details! Money, 6520 Selma, 
*32Y, Los Angeles, CA 90028. 


MAIL ORDER BUSINESS with huge 
instant profits. Sase. Dollars Unlimited, 
Box 3046 Canyon Country, CA 91351. 


MAILORDER Opportunity: Start 
profitable home business without experi- 
ence or capital. Write for free book, plus 
details. Mail Order Associates, Inc., Dept. 
720, Montvale, NJ 07645. 


RAGS TO ROLLS: Incredibly simple 
method took welfare-level teacher to Wash- 
ington Post interview and cash-purchase of 
Rolls Royce. Have helped thousands. I'll 
help you. FREE heavily documented proof: 
Becker, 8211 Londonderry, Dept. PS-37. 

Laurel, MD 20707. 


HIGH PROFITS MAKING ACRYLIC 
KEYTAGS With Colorful Designs. Profes- 
sional Quality. Free Brochure. Peacock 
Designs, Ine., 3766 W, Devon, Lincolnwood, 
IL 60645-493. 


ABANDONED PROPERTY WORTH 
MILLIONS. Find owners, keep 33%. Sim- 
ple home business. Secrets revealed. Free 
information. Merit, Box 5363, Louisville. 
KY. 40205 5. 


100096 PROFIT. Gutstandie Mail 
Order Opportunity. Free Details, Harman 
Gifts, 1295-8 Portland Avenue, Rochester, 
NY 14621. 


$25,000 IN YOUR BACKYARD. Spare- 
time-growing profitable specialty planta. 
Easy-start with $50. Free information. 
Homestead, Box 988-PS, Friday Harbor, 
WA 98250. 


FREE! TREASURY OF HOME BUSI- 


NESS OPPORTUNITIES, POPCO, BOX 
34370, BARTLETT, TN 38134-0370. 


y LITTLE- KNOWN SECRET REVEALED! 
l Buy Dirt Cheap - Automobiles, 

Trucks, Vans, Boats, Fumiture, 
T Stereos, Appliances & TVs -- Pu trc 
gy thousands of other items seized e aun. 
fin narcotics raids — i 


aie 


L- 
Mr ual". Free information! 


^i write 4 

MARCEL Dept. EB .. 
rota P.O.Box 7557 ç 
d . Monroe, LA 71211 


EDUCATION & INSTRUCTION 


FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PA 15134. 


| LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto- | 


suggestion, Box 24-A, Olympia, WA 98507. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, 
DOCTORATES. ACCREDITED, 
PENSIVE, FAST. FREE INFORMATION. 
DR. JOHN BEAR, P.O. BOX 1447-PSC, 
MARINA DEL HEY, CA 90295. 

SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog. Superlearning, 450-PS3 Seventh 
Avenue, N.Y.C. 10123. 


HIGH SCHOOL Diploma at home. No 
classes. Low cost. Information FREE. Call 
toll free 1-800-228-5600 or write: American 
tae Dept. 347, 850 E. 58th St., Chicago, 

, 60637. 


SUPER-INTELLIGENCE! Amazing 


results guaranteed! EDEPS, Box 1462, 
Glendora, CA 91740. 


Low cost, expert instruction, 


FREE CATALOG! 


. S0. CAREER INSTITUTE 
-. DRAWER XP33-2158 
BOCA RATON, FL 33427-2158 
305-368-2522 


FREE COLLEGE TAPE External Deg 
Programs Business Administration, Pr 
lic Administration, LAW (Qualify B 
Admission) Fully Accredited, Financ. 
Aid, (800) 847-0005 (314) 426-0653. | 
Salle University, 3628 Saint Grego. 
Saint Louis, Missouri 63074, 


HANDLE YOUR OWN LEGAL AFFAN. 
Be a Paralegal, Accredited Attorni 
Instruction. Home Study. FREE CATA : 
Southern Career Institute, Drawer B78 
2158, Boca Raton, FL 33427. (305) 36 
2022. 

LEARN PROGRAMMING. IN YO! 
SPARE TIME. NO PREVIOUS EXPE : 
ENCE NECESSARY. Learn comput 
applications, operation, and programmin 
through this one course, and on any 
sonal computer. Write today! HALIX INF `- 
‘TUTE, Dept. 46-2, 1543 W. Olympic Blv: 
£226. Los Angeles, CA 90015-3894. 


WORLD WIDE COLLEGE OF Ail: 
TIONEERING, INC. Since 1933. Ter! 
Soon. Free Catalog COL. Gordon E. Tayk 
Box 949, Dept. 3 Mason City, LA 50401, 51 
42. 3-5242. 


10% EARNINGS MONTHLY. No Lived 
rients, No Institutions, No Risk. $2 ol 


Cainways Newsletter, 5450 Paramou! 
Blvd. $176-S, Long Beach, CA 90805. | 


PROFESSIONS, Medicine other 
Eachelors, Masters, PHD. Uniqu 
Quick. Homestudy, New Technique 


Enright Consultants, 163 Joralemon S 


| Saite 1106PS, Brooklyn, NY 11201. 


PARALEGAL GRADED CURRICULUT 
Approved in-depth training by correspo; 
dence. BLACKSTONE SCHOOL OF |." 
| 100 years of legal training. Write for fre 
| catalog. PO. Box 790906, Dept. PS, Dalla 


TX 79379. 


AMERICAN PACIFIC UNIVERSITY | 
Bachelors - Masters Doctorate-Degrees © 
CI.ASS ATTENDANCE Business Admini: 
tration Engineering, and Criminal Justi 
Ac ministration. American Pacific Unive 
sity, 2082 Business Center Dr., Irvine, c| 
92715. (7141 476-1055. 


UNIVERSITY Degrees! Economica 
hone study for Bachelors, Master's, Do: 
torate, Prestigious faculty counsels fd 
incependent study and life experien 
credits, Free information - Richard Crew: 
M..). (Harvard), President Columbi 
Pacific University, 1415 Third St.. Dep 
2R53, San Rafael, CA 94901; Toll F 
80€ 227-0119; $E 800/552-552 
or £«.15/459- 1654 


FORMULAS, PLANS E 
] i = 
HENLEY'S | 
mik 20th Century Book of 
«4 10,000 Recipes, For- 
: mulas & Processes 
[Latest Edition] 
Here is a wealth of prac- 
tical, accurate and clear 
information and instruc- 
tion thal can save you 
“=|. thousands, or make you a 
mU fortune! Housewives, man- 
V ufscturert, farmers, handy- 
"? men, home experimenters, 


"^ electricians, chemists, 
pona à im every nus. of life refer to Henley's 
daily. In this gold-mine of a book, you too will 
find formulas and recipes for almost averything | 
usad in the home, farm, workshop or indus Y | 


P — 


Discover the trade secrats of thouss 
commercial products —learn new money -savings 
and exciting way of doing things. As indispen- 
sabla as a dictionary, Satisfaction guaranteed, | 
300 pages hard cover-cloth binding. Only 
$695 plus $195 postage & handling. 
Dealer's Inauiries Invited 


[EMBASSY SALES Dept. PS 83 
Box 67, East Elmhurst, N.Y. 11363 


MCNEYMAKING CHEMICAL PROD. 
UCT FORMULAS! CATALOG LISTING 
THOUSANDS ONLY $5.00 (REFUNI! 
ABLE!): GWAG, Box 193, Brookfield, * 


3300€ -0193. 


SALESPERSON - DISTRIBUTOR’ 
WANTED 


DISTRIBUTORS WANTED - NEV! 
PROCUCT Automatic tire pressure indi! 
cators Extend tire life. Save asoline, 
Inexpensive device. Replaces valve cap, 
Pressu re always visible. $500 million mar: 
ket pm tential. Free information. JAKS. 
PO. Box 4659, SyImar, CA 21342. 

TEXAS Refinery Cort 
nity for high income 
and fringe 


. offers an opportu- 
LUS cash bonuses 
enefits in your area. Reg jard) 
less of experience, write WE. Hopkins 


Pres., box 711, Ft. Worth, TX 16101. | 


MARCH 1987 | 125, 


| OF INTEREST TO ALL 


MESSIAH PHOMISED LIFE TO THE 
i DMER. Send for your free copy 
"The Psychology of Purity & Chas- 

to: Schizophrenics International, 

o. Box 50456, Ft. Worth, TX 78105 


DOGS TEARING UP YOUR GARBAGE 
pfore the garbageman arrives? No more 
eanup. Simple solution. Easily obtained 
gredients. Guaranteed results. Informa- 
ve brochure, $3.50. Lubing Associates, 
04 Welch, Houston, TX 77006. 


WITCHCRAFT 


HARNESS ITS POWERS 
Understand the old Religion 
The Force and the consensus 

| reality Gavin & Yvonne Box 1502PS 
Newbern NC 28560 


AUTHOR 


AUTHORS WANTED BY 
IEW YORK PUBLISHER 


pading subsidy book publisher seeks manuscripts 
all types: fiction, non-fiction, poetry, scholarly 
nd juvenile works, ete. New authors welcomed. 
end for free, illustrated 40-page brochure C-52 
ntage Press, 516 W. 34 St., New York, N.Y. 10001 


VIDEO 


| VIDEO MOVIES! Giant catalog-direc- 
lory $5.00 (refundable). Tower, Dunkirk, 
D 20754-0213. 


Mor CHANNEL MICROWAVE 
a» TV RECEIVERS 


19-27? GHz 20° Dish 40+ dë Gain 
LIFETIME WARRANTY 

Complete System $89.95 (Shipping Incl.) 
Dealer Rates, Replacement Components 
irs Available 

Call now lor same 

day shipping! 

(602) 230-0640 

$2 Credit on phone orders! 


& Expert Re 
K&S ELECTRONICS 


VISAIMC: CODs 


| ELEC TRONICS, STEREO HI FI 


RARE Records. All Kinds, Free List. Bet- 
es, 1815 Gardiner Lane, G-59, Louisville, 
Y 40205. 


HIGHLY SENSITIVE, ultra - small FM 
transmitters (bugs). Highest quality, low- 
est prices. catalog $2.00. Cony Electronics 
Distributors, P.O. Box 4172, Springfield, IL 
62708. VISA/MC/C.O.D. (217) 528-0215. 


RADIO/TV 


POLICE Scanners, Regency, Bearcat, 
Fanon. HPR. Box 19224. Denver, CO 
80219. 


CABLE TV Equipment. Low prices we 
ship C.O.D. Send $2.00 for catalog. Cable- 
tronics Unlimited, P.O. Box 266-8, S. Wey- 
mouth, MA 02190 (617) 643-5191. 


CABLE Television Converter, Descram- 
ble and Wireless Remote Control Video 
Equipment Accessories Catalog Free. 
Cable Distributors Unlimited, 116 Main 
Blvd, Washington, AR 71862. 


CABLE TV CONVERTERS ALL 
BRANDS. B&B INC., 10517 UPTON CIR- 
CLE, BLOOMINGTON, MN 55431. 
-FBOO-B26-7623. 


SATELLITE TV 


SATELLITE TV Receiver Kits! LNAs! 
Instructions! Schematics! Send stamped 
envelope: Xandi, Box 25647, Dept 24XN, 
Tempe, AZ 85282. 


SCIENCE & CHEMISTRY 


FREE SCIENTIFIC CATALOG R.J.M. 
Laboratories, Inc. presents its latest cata- 
log containing scientific laboratory equip- 
ment and supplies, including a complete 
line of specialty laboratory glassware. 
Write today for vour FREE catalog: R.J.M. 
Laboratories, (D PO. Box 899, Santee, CA 
92071. 


ANATOMICAL CHARTS, MODELS, 
SKELETONS, $1.00 Catalog. CHARTS, 
1124 North Clark. Chicago. IL 60626. 


992-3866. 


= ILLUMINATED100x 


POCKET MICROSCOPE SET 
* 5-1/2 OPTICAL MICROSCOPE 


* STAGE BAS 


* 2 BLANK SLIDES 
* 1 SPECIMEN SLIDE 


* SPARE BULB 
inched wen diuastraten ssstruction manual 
Send $8.00 plus $2.00 shi and handling bc 


PO, Box 5248445. Miami, FL 3152 
ot write for FREE brochura. 


1987 CATALOG, 200 pages. Chemistry, 
Biology, Physical & Earth Science, Nature, 
Dinosaurs and much more. Beginner to 
professional. $2.00. Merrell Scientific, 
1665 Buffalo Rd., Rochester, NY 14624. 


“EXPERIMENTERS” LABORATORY 
CHEMICALS - GLASSWARE, Catalogue 
$1.00. Established: 1953. HAGENOW LAB- 
ORATORIES, 1302 Washington, MANI- 
TOWOC,WISCONSIN 54220. 


LABORATORY CHEMICAL 
AND GLASSWARE 
Full Laboratory equipment and sup- 
plies. Send for free catalog. BFW Chemi- 
cal, 2125 S. Great Southwest Pkway, Suite 
101, Grand Prairie, TX 75051. (214) 988- 
6666. 


RADON (gas) detectors $18.95, Informa- 
tion Sase. Centarus-002, Box 513, Glasgow, 
KY 42141. 


BOOKS & MAGAZINES 
FAMILY Bibles - Beautiful Bible Stories, 


Taped Bible Cassettes. Details $2.00. Brid- 


ges, Box 5460, Holly: wood, FL 33083. 


FREE SUBSCRIPTIONS Directory To 
Over 100 Magazines! Business, Cars, Sci- 
ence and More. Send $5.00. Subers Associ- 
ates, 1 Mary Fran, West Chester, PA 19382. 


RARE - Old Books - Magazines Listing - 
$3.75. Melancon, Box 519, Lincoln, MI 
48142. 


M E Plans for 50 whirligigs 
To order, ask for Book No 
6105 anc send check or 

oney rder f or $24 95 
pius $2.6 4 delivery and 
nanding to 


POPULAR SCIENCE 


OKS — 
Dept. P73P. Pt). Box 2018 


12111 


* tà Latham, N.Y 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


WHOLESALE PARTS for lawn equip- 
ment. Minibikes, Karts, Chainsaws, Small 
Engines. Quality products. Send $3.00 for 
full line catalog. GRP Parts, PO. Box 
45245, Dept. S, Somerville, MA 02145. 


400,000 BARGAINS Below Whole- 
sale! ^ Many Free!  Liquidations.. 
Closeouts! . .. Job Lots... Single Samples. 
Free details. Worldwide Bargainhunters. 
Box 1409-B, Holland, MI 49422. 


SINGAPORE, HONG KONG, TAIWAN 
directories. Listing 11,000 suppliers, 
20,000 products. Buy Direct. Information 
$1.00. Merrick Distributing, Box 274P, 
Merrick, NY 11566. 


WHOLESALE Sources Opportunity 
Book Bonanza. Business Opportunities, 
Book Publishing, Advertising Promotion, 
Mail Order, Self-Improvement, Import- 
Export. Catalog $1.00. Lawler, 76 Wesley 
Avenue, Atlantic Highlands, N.J. 07716. 


MAILING LISTS 


FREE Mailing List Consultation. 
Details. GOC-36U, Box 1107, Stuart, FL 
33494. (305) 334-5205. 1-800-554-5478. 


HOT list—many categories. Credit card 
orders  1-800-843-0755/(515) 232-6788. 
List, Box 1033, Ames, [A 50010. | 


FRESH Opportunity Seekers. OVER- 
NIGHT SHIPMENT! Adhesive Labels. 500/ 
$25.  1000/$40;  5000/$175. Others. 
ADVON, Drawer B6, Shelley, ID 83274. 
Visa/MasterCard, AmEx 1-800-992-3866. 


NEW ACTIVE NAMES!! 
RAMDOM STATES Available! IMMEDI- 
SHIPMENT! Adhesive Labels— 
Guaranteed Opportunity Seekers 500/ 
$25. 1000/$40. Others. Advon, Drawer B6, 
Shelley, ID 83274. Visa/MC/AmEx. 1-800- 
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MAILING LISTS For Serious Entrepre- 
neurs. Sase. RDR Enterprises, Box 3046-8, 
Canyon Country, CA 81351. 


HOT LIST OPPORTUNITY SEEKERS 
500/$25. MLM 500/$35. Peel/Stick. Multi- 
Source, Box 556-5, Moorestown, NJ 08057. 


MONEYMAKING 
OPPORTUNITIES 


GOLD Stamping Machines. gs aoe 
sive. Quality. Large imprint Area. Free 
details. Magic Systems, | B 24986 (LLD). 
Tampa, FL 33623. 


4$1000's WEEKLY"! Mailing Letter$! 
FANTASTIC OPPORTUNITY! $tart Imme- 
diately! EXCITING FREE DETAILS! Write: 
SUCCESS, #605-PS, Dresher, PA 19025. 


HIGH Profits T-Shirts and Caps. Inex- 
pensive, professional transfer machines, 
Tie Press Magic, PO. Box 22809- 

Tampa, FL 33623. 


$100,000 EARNINGS the first year. 
FREE Details. Write: lon, Psc Box 1862, 
Loring, ME 04761. 


FORTUNES FROM Penny corey 
Stocks. Free Information. sperity-PS, 
Box 1227, Manhattan Beach, 'alifornia 
90266. 


BUMPER Sticker Printer. Cheap, Sim- 
ple, Portable, Free details Bumper, POB 
22791 (LLD), Tampa, FL 33622. 


GET RICHII Secret law smashes debts— 
brings cash credit! FREE report!! Wealth- 
Kit-S, Box 4036, Pompano, FL 33063. 


EARN $5,000 ANY WEEKEND! Amaz- 
ing new areen makes it easy. No money 
needed. Skeptical? FREE PROOF. Write: 
Crossroads, Box 5097-K4 Babylon, NY 
11707. 


$1,000 WEEKLY Home Business Direc- 
tory. Details. Box 2019-PS, New York, NY 
10163. 


FREE Sample Of Mailing Lists That Get 
Results! McCann, 32 Maine, Carteret, NJ 
07008. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP. Box 487, Anaheim. CA 92705. 


FREE Fontis Self-Hy ypnosim 5) Sleep 
Learning Catalog! Drawer PS400, Rui- 
doso, NM 88345. 


HYPNOTIZE Women! Gentlemen! 
Neighbors! Even Perfect Strangers! Profes- 
sional Secrets Revealed! Instantaneous 
Methods! Clairvoyant Hypnotizing! Som- 
nambulism! Dynamic Salesmanship! Dis- 
cover Strange Magnetic Influence! 
Amazing Personality Improvement! Hyp- 
notize Yourself’ Powerful Methods! Free 
Cassette Catalog! Addison Thompson, Box 
1085, Black Mountain, NC 28711. 


FREE. Reduce stress, pain, weight, 
smoking. Riley Int'l, 7051-B N. 97th, Mil- 
waukee, WI 53224. 


COMPUTERS 


TI-99/4A $Software/Hardware bar- 
gains. Hard to find items. Huge selection. 
Fast Service, Free Catalog. Enterprises, 
Box 690, Hicksville, NY 11801. 


SOFTWARE, IEM Compatable, Less 
Than $4.00 Disc, FREE CATALOG. PSCa, 
Bpx 1057, Capitola, CA 95010. 


COMPUTERS are for everyone! Once 
computer-shy author reveals secrets of 
purchasing a used computer system with 
confidence. Find the right system, save 
thousands. $4, STARR #CS-01, Box 3401, 
Wenatchee WA 98801. 


COMPUTER FACT BOOK Learn about 
Computers the Easy Way. For FREE infor- 
mation write: Computer & Arts, 5580 La 
Jolla Blvd., Suite 472-J, La Jolla, CA 
92037. 


COMPUTER Envelopes. Continuous 
Pin - Fed for home or business. Non printed 
20lb white bond 9'!5 x 5s o/A (Tve x 414 
inside! quantity. 250, $16.00 + $2.95 p + h 
send check or moneyorder to: Computerize 
Envelope Co., PO, Box 293, Deptiord, NJ 
08096. 1-609-228-4545. 


FREE programs!! IBMpes Apples/Com- 
modores/ Adam/TRS808/TI99-4A. Ezrae- 
zra, Box 5222SMR, San Diego 92105. 


ATARI BOO/XL/XE unique home/busi- 
ness/personal applications, artificial intel- 
ligence, entertainment software from 
$58.95! 20-page catalog, $1 (refundable). 
Twenty-Fikh Century, Box 8042-PS, Long 
Island, NY 11802. 


PROFITABLE OCCUPATIONS 


HYDRAULIC JACK REPAIRA MANUAL 
and catalog $5.00. Hydraulic Parts Supply, 
Box 4157, rownsville, TX 18523-4151. 


REPAIR lawnmowers thousands of parts 
and tools wholesale list 50e. Ellwanger's 
PS. PO. Box V, Port Jervis, NY 12771. 


... REMAILING SERVICES 


CONFIDENTIAL Mail Receiving/For- 
warding. Mail Drop, Box  18039PS, 
Orlando, FL 32860. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & - 
cious Metals, 10 S. Wabash, Dept. 757, Chi- 
cago, 60603. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


JEWELRY 


CLOSEOUT Jewelry. 55e dozen (Catalog 
25e). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


STAMP COLLECTING 


FREE, U.S. Mint Set. Approvals. Hilde- 
brand, Box 4867, Santa Clara, CA 95054. 


PENNY Stamp Approvals, Regardless 
Catalog. C. Kloster, 4164 52nd St. San 
Diego, CA 92105. 


FREE Worldwide Packet. Penn 
als. Froehlich, Box 177DB, Pine 
54965. 


FREE! Surprise Collection With Approv- 
als. Jay, Box 750128, Petaluma, CA 94975. 


25 US MINT $1.00 with approvals. Carl- 
son, Rt2, Box 112P Annandale, MN 55302. 


UNITED NATIONS 3 Complete Mint 
Sets 25e, Approvals. Cornetta, POB 1509-P. 
Lake Placid, FL 33852. 


SAVE BIG. Our catalogue shows you 
how. No approvals. Stamps, Box 15258-PS, 
Sarasota, Florida 34277-1258. — 


FREE! Big Bargain Catalog - New Edi- 
tion listing thousands of bargains includ- 
ing U.S. & B.N.A. stamps, packets, albums, 
accessories and supplies. Also fine stamps- 
from our approval service. Buy only what 
you like. Return balance promptly! Thank 
you. Jamestown ae CO., Dept. E37PS, 


approv- 
iver, WI 


| Jamestown, NY 14701 


us. 6 Commemorative plate blocks or 
30 mint commemoratives $1.00! Approv- 
ae Garon Davison, 307, Contoocook, NH 
(03229. 


LIQUIDATING Tremendous Old Accu- 
mulation. Bargain Lists Free. Alatalo, 
Maynard. MA 01754. 


PLASTICS 


CASTOLITE for Liquid Resins and Mold- 
ing Supplies to cast, embed, coat, fiber- 
glass, repair and reproduce; in industry, 
laboratories, craft work. Catalog $2.00. 
CASTOLITE, Dept. 87C/PS, Box 391, 
Woodstock, IL 60098. 


FOREIGN NE WSPAPERS 


NEW! WORLDWIDE ENGLISH MAGA- 
ZINES. Sampler: $2.49. FREE BRO- 
CHURE. Multinewspapers, Box DE-33, 
Dana Point, CA 92629. 


GOV'T SURPLUS 


IS It True You Can Buy Jeeps for $44 
through the U.S. government? Get the facts 
today! Call 1-312-742-1142 Ext. 4606. 


SEIZED IN NARCORTICS RAIDS! 
Autos. Vans: Boats..Airplanes! Millions 
Surplus Bargains..many 1% original cost! 
“Nationwide Sales Directory" — $3.00. Dis- 
posal, Box 19107-FO, Washington, DC 
20036. 


WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N Independence, MO 
64053. 


WINEMAKERS - Beermakers Free Cat- 
alog, Low Prices, Free Recipes. Cellar-5, 
Box 33525, Seattle, WA 98133. 


WINEMAKERS—BEERMAKERS Free 
Illustrated catalog. Continental, Box 188- 
PS, Casselberry, FL 32707. 


FREE Catalog. Discount Prices. Finest 
equipment, Ingredients. One-Day Service. 
Fully guaranteed. SPI, (919) 929-4277, 
Box 784-5, Chapel Hill, NC 27514 


WINEMAKER —Beermakers: F ree 
Illustrated catalog of ees Semplex, 
PO. 12276H, Minneapolis, MN 55412- 
0276. 


HOME BREWING 


BEERMAKERS ONLY! Free Catalog! 
Newsletter. Williams, Box 461-PX, Oak- 
land, CA 94604. 


JOKES & NOVELTIES 


FREE Catalog! Things you never knew 
existed! 1600 Novelties, Jokes, Tricks, Sci- 
ence, Hobbies, Sports. Johnson-Smith, F- 
03, Bradenton, FL 34203-3796. 


FREE Jokes/Magic Catalog. Garners, 
1085-A Fifth N.E., Salem, OR 97301. 


FREE! Worlds most unusual catalog. 
Things you never knew existed. 1800 nov- 
elties, science, surprises. Johnson-Smith, 
F-3, Bradenton, FL 34203-3796. 


HOBBIES & COLLECTION 


MILITARY Medals Catalogue $1.00. Sub- 
scription $6.00. Vernon, Box 1387PS, N. 
Baldwin, NY 11510, 


 AIRCRAFT Bus Lovers, Color Slides, 
Collectibles,  Civillian/Military, Grey- 
hound, Etc., Redden, 18 Lambert, Lynn, 
MA 01902, 


—. — MAGIC TRICKS 


PROFESSIONAL MAGIC! Huge Cata- 
log, over 1,000 Tricks and Books, $4.50. 
Hank Lees Magic Factory, Dept. PS2, 125 
Lincoln Street Boston, MA 02111. 


CA RTOONING, SIGN PAINTING 


_ LEARN Sign Painting, Pinstriping. Free 
Catalog. Kaufman Supply, Centertown, 
MO 65023. 


DETECTIVES 


PRIVATE INVESTIGATOR Home-study 
Training Program. Free Information. 
Global, Box 191PS, Hanover, MA 02339. 


ELECTRONICS, BOOKS, AND WEAP- 
ONS. CATALOG $LOO. HUNTERA, BOX 
12922, WINSTON-SALEM, NC 27177. 


FOR INVENTORS 


PATENT IT ECONOMICALLY! Free 
details. Licensed since 1958. Rainer Asso- 
ciates, 2008 Fondulac, Richmond, VA 
23229. 


NONPROFIT foundation helping inven- 
tors over ll years. Free recording forms. 
Free evaluation. Affiliated Inventors 
Foundation, 501-A lowa, Colorado Springs, 
CO 80909 or Call 1-800-525-5885. 


REGISTERED PATENT ATTORNEY will 
evaluate invention, prepare and prosecute 
patent application. Reasonable rates, 
dwin Schindler, 1523 East 4 Street, 
Brooklyn, New York 11230. 


INVENTORS! Can vou patent and profit 
from your idea? Call or write for your free 
information package. Over a decade of 
service. AMERICAN INVENTORS COR- 
PORATION, 52 Broad Street, Dept. PS, 
Westfield, Massachusetts, 01086. 1-800- 
338-5656. In Massachusetts or Canada call 
(413) 568-3753. 


PATENT AND DEVELOP Your Inven- 
tion. Registered Patent Agent and 
Licensed Professional Engineer. Send for 
FREE PATENT INFORMATION Every 
Inventor Should Have. Richard L. Miller, 
12 Parkside Drive, Suite-N, Dix Hills, NY 
11746. (516) 499-4343. 


LEARN how to offer your invention for 
sale or license. Free Booklet. Outlines pro- 
cedures, royalty rates, requirements. Kes- 
sler Sales Corporation, C-7-FI, Fremont, 
OH 43420. 


INVENTIONS WANTED 


INVENTORS! Confused? Need help? 
Call AIM for free information kit. Toll free: 
1-800-225-5800. 


IDEAS, INVENTIONS, NEW 
PRODUCTS WANTED FOR 
Presentation to industry and exhibition at 
national innovation exposition. Call free 1- 
800-528-6050, Canada, 1-800-528-6060, 
X831. Or write: 

INVENTION SUBMISSION CORP-PS 
903 Liberty Avenue 
Pittsburgh, PA 15222 


NEW IDEA? American Patent in Wash- 
ington, D.C. will assist you through 
RESEARCH and DEVELOPMENT! Free 
Kit— 1-800-257-7880. 


HONGKONG factory needs several new 
products for their overseas buyers. Send 
product ideas for royalty evaluation. Can 
produce exclusively Hongkong Plastic 

Metal Products Company, Box 69627, 
Ewuntong, Hongkong. 


INVENTION drawings by professional 
patent draftsmen. Draftart, PO. 72, Wood- 
stock, Virginia 22664. 


INVENTIONS WANTED! PATENTVEST- 
MENTS INTERNATIONAL, 1050 Connecti- 
cut, Washington, DC 20036. (800) 628- 
2828 x 592. 


INVENTIONS Developed Marketed. 
Free Invention Certificates. MANUFAC- 
TURERS REPRESENTATIVE, Suite 3615- 
PS, Woolworth Building, New York, NY 
10007. 


INVENTORS: lí you have an invention 
for sale or licenses, write for free booklet 
explaining how we can help you. Kessler 
Sales Corp. C-7-IW, Freemont, OH 43420. 


INDUSTRIAL equipment or automotive 
aftermarket only. National manufacturer 
seeks new products. (800) 232-5847. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
Catalog for instrument makers, repairers. 
Im ported tonewood, tools, varnishes, parts, 
accessories, strings, cases. European 
instruments. Bows, Assemble yourself vio- 
lin and guitar kits. Catalog $1.00 includes 
10% discount certificate. Dept. LM, 4026 W. 
Belvedere Ave.. Baltimore, MD 21215. 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


WATER PURIFICATION 


DRINK PUREST WATER! Home Distill- 
ers. Discount Prices! 800-874-9028. 
WATERWISE, Box 45981, Center Hill, FL 
34254-0459, 


BETTER HEALTH 


ALUMINUM TOXICITY 
Has been linked to serious diseases. Are 
you exposed and at risk? Send $5.00 to: 
American Biotechnical, 2305 W. 47th 
Street, Chicago, IL 60609. 


TREASURE FINDERS/ 
METAL DETECTORS 


Pay For Your Hobby! 


With White's NEW um = 
Professional Series t it: 
Metal Detectors [A 


Call Toll Free: 
1-800-547-6911 


WHITE'S ELECTRONICS 
Dept. PB-6 Sweet Home, OR 97386 


FIND old coins. jewelry. gold nuggets. 
New patented revolutionary device. Free 
catalog. Gardiner, 4729L N. 7th Ave., 
Phoenix, AZ 85013. 


L.. [SS 


LOANS BY MAIL 


IMMEDIATE l.oans to deserving individ- 
uals refused elsewhere. Many plans 
included. Try us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


SIGNATURE l.oans-Confidential trans- 
actions handled entirelv by mail. Details 
Free. NACC-PSL, Box 5399, Torrance, CA 
90503. 


BORROW $40, 000 "overnight." Any 
purpose! Free Report. Success Research, 
Box 19739-FO, Indianapolis, IN 46219. 


NEED MONEY? Cash, Loans, Govern- 
ment Grants. 99% eligible-no investiga- 
tion. KPA, Box 373-FNM, Woodmere, New 
York 11598. 


| FREE MONEY! 3300,000,000 Giveaway. 


Grants. Never repay. Details $1.00. Jakla, 
Box 3066-PS37, Seminole, FL 33542. 


BORROW 3500— $40,000 on Signature! 
Any Purpose! 97% Eligible! Free Applicat- 
ion: United, Box 3789-K, Downey, CA 
30242. 


LOAN By Mail Fines ed ives Details. 
(800) 346-5432, California Call (408) 258- 
1735. 


VISA/MASTERCARD guaranteed' 
Quick loans! Applications rushed! 
National Finance, Box 35726-A, Rich- 
mond, VA 23235. 


BORROW 35100-3100,000! Instant 
reply! Rush stamped addressed envelope: 
Marigold, Box 2030, Richardson, TX 
15080. 


EMPLOYMENT INFORMATION 


JOBS, Cruiseships, Tugs, Ships, River- 
boats, Oilrigs: Women-Men. Work month- 
Home month. USA + Overseas. Informa- 
tion $3.00 Marine Employment, Box 223, 
Central, IN 47110. 


GOVERNMENT JOBS 316.040 - 
$59,230/yr. Now Hiring. Call 805-687- 
6000 Ext. R-20025 for current federal list. 


OVERSEAS $25.000 - $75,000 +. 
Free Report! Employment, Box 19760-FO, 
Indianapolis, IN 46219. 


GARDEN SUPPLIES & EQUIP 


INEXPENSIVE Storage Greenhouse 
building plans. Satisfaction guaranteed. 
send $5.95 to: Plans, Box 40152, Bakers- 
field, CA 93384. 


SPORTING G OODS 


TRY SOMETHING OLD: Ice age weap- 
ons: Spear Throwers, Target spears. Tate 
Enterprises, Box 110755, Aurora, CO 
80011. 


SUNG Pistol Great For Hunting $10.99. 
Ammo Included. Attrell, Box 50005, Dal- 
las, TX 75250. 


| The knife for hunting, 
fishing and all around - p 
| use. Mirror polished y” ausi 


sharp stanless ; 
| steel blade. err 


< ania MUT 


Mewes ore Det CE 
90435 Wes go. ff. 60620 . QUA ath 


For Camouflage or Black 
models add $3.00 each qun i 
Regular Range l-or2-piece — . 
Models in Feet “take-downa” ro; 


i Add $1 95 aah 
| EACH paid gun. 
SILENT, POWERFUI, ACCURA 


"munt 
| breath g cives rifle power? Preroes 15 
Ideal gift! 135 steel darts. instruc 
K/$25.004 [ 


poi ise n infot ca uu 
"uri! same 13 


[1i Br mone 'y back guar Lifetime Lire ni, rA 


pe 51s! Target, plinking, thriving sport! / 


Ha C.D.D.'s to this number 


bullet in € 1'Kills game, bias 

Astound  [riends! Con esser 

wood! NOT A TOY! Rugged aluminum 
$5.05. 300 314.0005 


Day s service, s eni: check. MLO. 


VISA, M.C., AM.X. (C.0.D. S cou. YE 1-800-222- 3119: 
or 1-800- 541-4100 OF 636 Blowgun World, Inc. Box 5183-P Salt Lake City, UT 84125 


PATCHES DECALS & BADGES _ 


GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog/Quotes. Stadri, 
6IR Jane, NY 10014. (212) 929-2293. 


WEARING APPAREL 


SUEDE LEATHER VEST Synthetic 
Saeepskin lining sizes 34, 52 $32.95, Free 
brochure. Ravs Gifts, 3326 Walleraft, 
Tampa, FL 33611-1947. 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged, Llovds-PSC, Rockford, IL 
61104, Call 1/800/323-1212 Toll Free. 


HEARING AIDS 


| d s PRICE CATALOG FREE! 


I SUPER SAVINGS! Newest. Finest, All 
F i pas. Buy DIRECT & save up to HALF! 

esmen. Sold by AIR MAIL on HOME 
Z TRIAL FREE Catalog. Write: 


| MONEYSAVERS, 
Dept. PS3D 9530 Langdon Ave., 
Sepulveda, Cal. 91343 


ENJOY HEARING 


All-in-the-ear Henrie Aid! Nothing 
over, under or behind the ear . 
n3 cords, tubes or wires. Simple 
slip-in fit. Full range volume control. 
45 day trial. NO salesman will call. 


Order your free catalog! Write Better | 


Hearing today! 


or call 24 hrs./day 
1-800-824-7888 
ask for Operator No. 372 


BETTER HEARING 
Box 569-69T Brookport, IL 62910 


^. BODY BUILDING 


How to Build A More 
POWERFUL BODY!! 
How YOU can have: 
3 *Wider Shoulders *Bigger Arms 
*Powerful Chast «Lose Fat 
"Trimmer Waist «Cain Weight 
*Gain Strength 


FREE BOOKLET! 
Universal, Dapt-T. Box 6694 
Detroit, t. Michigan 48240 


KNIFEMAK ING 


MATERIALS FOR CUTLERY 
38 Pape Catalog $2.00. Custom Knifemak- 
ers Supply, 308-PS, Emory, Texas 75440. 


EARTHWORMS, CRICKETS, 


FROGS 
GREY NIGHTCRAWLERS - "Action 
Worm’ - Telephone (912) 835-2542. Free 


Litera:ure - Fains Farm, Edison, GA 


31746. 
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Product information 


Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the purchase 
of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 


Orders will not be processed unless accompanied by the $1 handling fee. For your safety, please do not send cash. 


pesmasmenia unen OH EU OR em ma m FIL. IN COUPON AND MAIL TODAY = =: = m m m m m = m = m m m a 2 S888 222m 


THIS COUPON EXPIRES MAY 31, 1987 


301 Surplus Items This 48-page bi- 
monthly catalog from American Scientific 
features unusual and hard-to-find surplus 
products such as optics, laboratory and sci- 
ence-related items, electromechanical devices, 
raw materials, and more. Three issues are 
yours for 50¢ 


302 Automotive Training The ''Catalog of 
Training Materials and Clinics" from the Au- 
tomotive Industry Association in cooperation 
with the Automotive Training Managers Coun- 
cil lists more than 2,000 items for technical 
and management training provided by more 
than 190 manufacturers and publishers. $8 


303 Computers Specification sheets from 
Blue Chip Electronics give detailed descrip- 
tions of Blue Chip Commodore-compatible 
floppy-disk drives, IBM-compatible personal 
computers, printers, monitors, and expansion 
boards. Free 


304 Build Your Own House Literature from 
The Building Institute lists 150 top manu- 
facturers of factory houses that you can build 
yourself. New factory houses offer top-quality 
construction at savings of up to 40 percent. 
Many manufacturers will make all the parts 
for your custom house from your plans. Names 
and addresses, plus other information, are 
listed. $1 


305 Hard-to-Find Products Edmund 
scientific's 60-page catalog contains more 
than 1,200 hard-to-find products such as 
magnifiers, optics, telescopes, microscopes, 
motors, health and fitness items, and more. 
Free 


306 OilPans The latest catalog from Ham- 
burger's Oil Pans features its competition and 
street performance oil pans. It also lists vari- 
ous oil-system accessories, including a unique 
oil-pan heater that greatly improves cold- 
weather starts. $1 


307 Affordable Home Plans Home Plan- 
ners offers a collection of home designs for 
the moderate building budget. One-, 1//-, 
two-story, and multi-level houses are featured, 
highlighted by Early American, Tudor, Span- 
ish, Western, French, and Contemporary fa- 
cades. The designs have expandable potential, 
dual-use space, and other economical fea- 
tures. $2.95 


308 Video A catalog from Karl-Lorimar 
Home Video introduces the KLV-TV Personal 
Network, featuring a variety of entertainment 
programming such as sports and fitness, how- 
to's, children's, and video publishing. Free 


309 Windows Marvin Window's “Idea Bro- 
chure" illustrates how the size and style of 
windows can have an impact on the appear- 
ance of your home. Information on how win- 
dow construction can affect energy efficiency 
and maintenance is also provided. Free 


310 Outboards Mariner's catalog features 
its line of 2- to 220-hp outboards, including 
the first with electronic fuel injection. Three 
new 75- and 90-hp loop-charged outboards 
and a smooth-running easy-to-start 9.9-hp en- 
gine are also featured. Free 


311 North Carolina Vacation This travel 
package from the North Carolina Department 
of Travel gives information on where to go, 
where to stay, and what to do on a vacation 
in North Carolina. Free 


312 Drywall Repair Literature from P&H 
Products describes Pro Patch, a repair sys- 
tem that can easily restore drywall damages 
from one to six inches in diameter. 75¢ 


313 Step Drills A 16-page catalog from 
Petersen Mfg. describes its Unibit Step Drill. 
The drill has a single fluted drill bit, but you 
can drill as many as 13 different-size holes 
by simply counting the steps as they pene- 
trate the wood. Free 


POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 


Note: PoPuLAR Science Massachusetts address is for Product Information only. 
Please send the items checked below. | am enclosing $1 handling charge (any 


number of items per coupon) plus amount required for priced items. Orders will not 
be processed unless accompanied by the $1 handling fee. Do not send cash. 


C 301 50¢ [] 305 [] 309 [] 313 L] 317 
L] 302 $8 L] 306 $1 iL] 310 .] 314 $1 J 318 
O 303 [L] 307 $2.95 O 311 [] 315 L] 319 25¢ 
O 304 $1 i} 308 O 312 75¢ [] 316 O 320 $2 


Name (please print) 


Address 


City & State 


Please send check or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks delivery. 


132 | POPULAR SCIENCE 


314 Red Cedar Sidewalls A new 20-page 
illustrated pocket guide from the Red Cedar 
Shake & Shingle Bureau contains step-by-step 
instructions for sidewall application of red- 
cedar shakes or shingles. This information- 
packed guide can save you up to 60 percent 
on labor alone. $1 


315 Electronic Thermostats — A booklet 
from Robertshaw Controls describes its money- 
saving Energy-Manager electronic wall ther- 
mostats for automatic energy-saving programs. 
These install-it-yourself models control most 
heating and air-conditioning systems. Free 


316 Engine Treatment — Slick-5O/Vapor- 
Jet's brochure tells how its polytetrafluoro- 
ethylene permanent coating can save gas and 
your car's engine with just one treatment. Free 


317 Yard Equipment Snapper Power 
Equipment's color brochure describes its du- 
rable line of walking and riding mowers, lawn 
and garden tractors, front- and rear-line till- 
ers, snow throwers, and attachments. Free 


318 South Carolina Vacation Guide A 
64-page full-color catalog from the South Car- 
olina Division of Tourism features the state's 
historic cities, uncrowded beaches, world- 
famous gardens, blue lakes, green mountains, 
and graceful plantations—plus great dining 
spots and shopping locations. Free 


319 Booster Cables Literature from Sys- 
tems Material Handling describes how the 
Safe-T-Connect booster cables safely jump- 
start a vehicle without lifting the hood. Exter- 
nally mounted keyed connectors prevent 
polarity mismatch. It fits top- or side-terminal 
batteries. 25¢ 


320 Solar Heating Literature from United 
Solar Energy describes how the Solar-Q 2000 
solar water heater can reduce water-heating 
costs. A solar oven, ideal for outdoor recre- 
ation, is also described. $2 


| AM ENCLOSING 
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EN YOU BUY IT 


Ihe lowest pox pickup in America is only With gas you can expect mileage figures as 
$6279. It's only from Isuzu. And we evenload high as 25 MPG city and 31 MPG highway. 
it for you, right at the factory. With diesel, expect better. 
With independent double-wishbone front And with both, expect world-proven tough- 
suspension for stability. A body and frame that’s ness, demonstrated over 73 years on some 
j welded, not bolted. Power front disc brakes. of the worst roads through some of the most 
And six-stage electroplated paint tough enough treacherous climates in over 100 countries. 
to withstand a 36-month limited warranty. That's a lot to put into any truck. Especially ~ 


when voure only putting In $6279. 

Except Hawaii. Manufacturers suggested retail price P.O.E.. excluding 
tax, license and transportation fee. P rices as of 11/10/86 and are subject to 
change. “Use estimated EPA figures for comparison. Your mileage mas 
varv. Actual highwav mileage will probably be less. CA ests. lower 
Buckle up — for lile: 


There are 17 P'UPs to choose from, 
including several rugged 4x45 along with 
our versatile Spacecab. There are two 
state-of-the-art engines, gas and diesel. 


The First Car Builders of Japan. 
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